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Abstract
In this paper, we explore a dark sector scenario with a gauged SU(2)R and a global U(1)X ×Z2,
where the continuous symmetries are spontaneously broken to a global U(1)D. We show that in
various regions of the parameter space we can have two, or three dark matter candidates, where
these dark matter particles are either a Dirac fermion, a dark gauge boson, or a complex scalar. The
phenomenological implications of this scenario are vast and interesting. We identify the parameter
space that is still viable after taking into account the constraints from various experiments. We, also,
discuss how this scenario can explain the recent observation by DAMPE in the electron-positron
spectrum. Furthermore, we comment on the neutrino mass generation through non-renormalizable
interactions between the standard model and the dark sector.
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I. INTRODUCTION
Despite the numerous successes of the Standard Model (SM) in describing the observed
phenomena, there are still intriguing questions that wait to be answered. Arguably, the
most important one among them is the nature and origin of dark matter (DM). For some
decades, the leading theory was a single component thermal relic with weak size couplings
and mass, commonly known as Weakly Interacting Massive Particle. With the advancement
of experiments, however, most of the parameter space of a single-component thermal relic
has been excluded. Therefore, we are compelled to examine more complex structures of
dark sectors. Among the proposed scenarios, multi-component dark matter (MCDM) has
attracted a lot of attentions [1–28]. In these scenarios, the total relic abundance of dark
matter is due to the existence of multiple dark matter species. Given the rather complex
structure of the SM, it should not be surprising if the dark sector has multiple species as
well, but to further motivate MCDM scenarios, the extra degrees of freedom in the dark
sector are usually employed to explain some other shortcomings of the SM.
The most common approach in MCDM models is assuming one or multiple symmetries
in the dark sector. MCDM models with a gauged U(1) extension or a conserved non-abelian
gauge symmetries have already received some attention [16, 17, 22–24, 29–33]. In this paper,
we focus on a gauged SU(2)
R
times a global U(1)
X
that are spontaneously broken to a global
U(1)D, once a scalar φ – a doublet of SU(2)R with a non-zero charge under U(1)X– acquires
a vacuum expectation value (vev). Due to this breaking, we have three massive gauge bosons
(W µ
R
). We further assume that dark sector respects a Z2 symmetry that stays conserved after
the spontaneous symmetry breaking. This Z2 symmetry becomes crucial in making sure we
have multiple DM species in various regions of the parameter space. To extend the dynamics
of the dark sector, we assume there exists another scalar (η), and two Dirac Fermions (χ1
and χ2), some of which have the potential to be a dark matter candidate.
The communication of dark sector with the SM content can occur through various means
(e.g., kinetic mixing, scalar portal, etc). The kinetic mixing of non-abelian symmetries with
any of the SM gauge symmetries is usually non-renormalizable, leading to small interaction
between the particles in the two sectors. Therefore, we mainly focus on the scalar portal
induced by φ and the SM Higgs acquiring vevs. This is in many ways similar to a simple
Higgs portal model; however, it has some extra advantages that are listed below:
• Large self-interactions between some of the DM candidates: Even though collision-less
cold dark matter is successful in describing large scale structures [34], it faces some
difficulty describing small scale structures. N-body simulations have shown that Self-
Interacting DM can alleviate the small scale structure problems [35, 36]. On the other
hand, from direct detection experiments, we are led to believe that DM has negligible
interactions with nucleons [37]. Therefore, the dark sector could have a non-trivial
structure, where it can allow strong self-interaction, while the portal between the dark
sector and SM is rather weak. This is easily achieved in our model.
• The extra bosonic degrees of freedom can be used to alleviate the Higgs Hierarchy
2
problem [3, 38–43], rescue the vacuum instability [3, 44–48] allow strong first order
phase transition, which is needed to prevent baryonic asymmetry from washing out
after its generation [49–51].
• Recently, the DArk Matter Particle Explorer (DAMPE) collaboration released their
new measurement of the electron-positron flux in the energy range 25 GeV to 4.6
TeV [52]. The results show a sharp peak above the background around 1.4 TeV.
The sharpness of the peak suggests that DM from a nearby source is annihilating
to e+e− [28, 36, 53–76]. Assuming that the excess is indeed due to the interaction
of DM with electrons, to achieve the height of the resonance, the annihilation cross
section needs to be much larger than that of the canonical single component thermal
relic. To enhance the cross section of dark matter candidates with electrons, we also
charge right-handed electron under SU(2)
R
×U(1)
X
. Even though the main motivation
for distinguishing right-handed electron is the results of the DAMPE experiment, the
annihilation of dark matter candidates to a pair of electron-positron plays a crucial
role in setting the relic abundance.
• Neutrino mass generation: Another important observation that cannot be justified
within the context of the SM is the mass of neutrinos. In the most minimalistic
scenario, we can use the Weinberg operator: (LH)2/Λ [77], where Λ refers to the mass
of a heavy Majorana Fermion. A simple calculation reveals that Λ has to be bigger
than 1014 GeV [78], which is larger than the Landau pole, and in the regime where we
cannot trust the SM framework. With a more complex dark sector, we can connect
the mass of neutrinos to some of the degrees of freedom in the dark sector. We still
use non-renormalizable operators to get a neutrino mass; however, we find a smaller
value for the cut-off scale.
In the following section, we explain the model in greater details and introduce the dark
matter candidates. In section III, we find the relic abundance of each DM particles and
identify the constraints coming from DM detection experiments. Some comments about
neutrino mass generation are given in section III D. Finally, the concluding remarks are
presented in Section IV.
II. MODEL
We study a new physics scenario where the standard model gauge symmetries are aug-
mented by a gauged SU(2)
R
and a global U(1)
X
×Z2. We supplement the scalar content by
two SM singlet scalars: φ which is a doublet of SU(2)
R
:
φ =
 1√2(G1φ + iG2φ)
ϕ0 + iG3φ
 , (1)
3
with Gi being the goldstone bosons, and η which is a singlet of SU(2)
R
; both φ and η
have non-zero charges under U(1)
X
. We also extend the Fermionic fields by a doublet
X
R
= (χ2 χ1)
T
R
, and two singlets (X
L
= χL1 , χ
L
2 ) of SU(2)R . These fields are complete
singlets of the SM gauge symmetries, but they have a non-zero U(1)
X
×Z2 charges to avoid
mixing with left-handed neutrinos.
Motivated by the DAMPE excess, we also assume right-handed electron is charged under
SU(2)
R
. For the notation, we use ER = (e
′ e)T
R
, where e is the familiar SM electron, and
e′ is a particle with exactly the same quantum numbers as the right-handed electron. The
list of the new particles and their charges is presented in Table I.
Particles SU(2)R U(1)X Z2 SU(3)C × SU(2)L × U(1)Y
WRµ 3 0 + (1 , 1 , 0)
φ 2 1/2 + (1 , 1 , 0)
η 1 2 – (1 , 1 , 0)
χ1
L
1 1 – (1 , 1 , 0)
χ2
L
1 2 – (1 , 1 , 0)
XR 2 3/2 – (1 , 1 , 0)
ER 2 1/2 + (1 , 1 , −1)
Table I: The quantum numbers of the newly introduced particles under the dark
symmetries (SU(2)
R
× U(1)
X
× Z2) and the SM symmetries are presented in this table.
In the interaction basis, the Lagrangian of the relevant fields has the following form:
L = L
SM
+ L
kin
+ L
Yuk
+ L
int
− V (H,φ, η), (2)
where,
L
kin
=
1
4
W a
Rµν
W aµν
R
+
∑
i=1,2
χ¯i
L
(ı∂/)χi
L
+ X¯
R
(ıD/)X
R
+ E¯
R
(ıD/)E
R
+ (Dµφ)
†(Dµφ) + (∂µη)†(∂µη),
L
Y
= Y˜1X¯Rφχ
1
L
+ Y˜2X¯Rφ˜χ
2
L
+
ye
Λ
(L¯H)(φ†E
R
) + h.c.,
L
int
=
yχL
Λ′
(L¯cH˜?)(η?χ
L
2 ) + h.c. (3)
In the kinetic Lagrangian, Dµ = ∂µ + igR
τa
2
W a
Rµ
+ ig
Y
Bµ , with gR being the coupling of
the SU(2)
R
, and g
Y
is the hypercharge value. The SU(2)
R
field tensor is shown by W µν
R
=
∂µW ν
R
− ∂νW µ
R
− ig
R
[W µ
R
,W ν
R
]. In this Lagrangian, Y˜i are the Yukawa coupling between
χi and φ, φ˜ = ıτ
2φ? and H˜ = ıτ 2H?. The last term in the Yukawa Lagrangian is the
electron Yukawa interaction which due to the charge of E
R
under SU(2)
R
becomes non-
renormalizable1. Another higher dimensional operator that becomes important in figuring
1 As we will discuss later, φ acquires a vacuum expectation value and generates a mass for the electrons.
The empirical value of electron masses gives a lower bound on Λ: yevφvh/Λ ∼ me, which means Λ/ye ∼
5× 106 TeV if vφ ∼ 10 TeV.
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out the dynamics of the dark sector is shown in L
int
. The cut-off scale appearing in L
int
does
not have to be the same as the one appearing in the electron Yukawa (e.g, Λ 6= Λ′), and so
we distinguish between them.
To write the scalar potential, V (H,φ, η), we first need to comment on whether the new
symmetries stay conserved or are broken. To ensure massive gauge bosons and fermions in
the dark sector, we assume φ acquires a vacuum expectation value (vev) and thus breaks the
SU(2)
R
× U(1)
X
at the scale vφ. Consequently, the scalar potential becomes
2
V (H,φ, η) = −µ2
H
H†H − µ2
φ
φ†φ+ µ2
η
η†η
+ λ
H
(H†H)2 + λ
φ
(φ†φ)2 + λη(η
†η)2
+ ξ
Hφ
(H†H)(φ†φ) + ξh(H†H)(η†η) + ξφ(φ†φ)(η†η). (4)
Note that since φ is even under the Z2 symmetry, the Z2 symmetry stays conserved
after the spontaneous symmetry breaking (SSB). Before moving on to the phenomenological
effects of the SU(2)
R
× U(1)
X
and the Electroweak SSB, we note that the stability of the
vacuum puts some constraints on the couplings of the scalar potential [79]
λH , λφ, λη > 0, ξHφ > −2
√
λHλφ, ξh > −2
√
λHλη, ξφ > −2
√
λφλη,√
λHλφλη + ξHφ
√
λη + ξh
√
λφ + ξφ
√
λH > 0,
λHλφλη − (ξ2Hφλη + ξ2hλφ + ξ2φλH) + 2ξHφξhξφ > 0.
From minimizing the potential, we can find the values of the vevs:
v2h =
4λ
φ
µ2
H
− 2ξ
Hφ
µ2
φ
4λ
H
λ
φ
− ξ2
Hφ
, v2φ =
4λ
H
µ2
φ
− 2ξ
Hφ
µ2
H
4λ
H
λ
φ
− ξ2
Hφ
. (5)
One of the most important consequences of the SU(2)
R
× U(1)
X
and Electroweak SSB
is the inducement of the scalar portal. That is the mixing 3 between the neutral CP-even
component of the Higgs field and that of the φ field. As a result of this mixing, we have two
scalars in the mass basis that interact with both the SM sector and dark sector as a function
of the mixing angle α. That is (
h
ϕ
)
=
(
cα −sα
sα cα
)(
h0
ϕ0
)
, (6)
where h0 and ϕ0 are the CP-even component of the Higgs and φ doublet, respectively, and
h and ϕ are the physical fields in the mass basis. We have used cα = cosα and sα = sinα,
with α being
α =
1
2
tan−1
ξ
Hφ
vhvφ
v2hλH − v2φλφ
.
2 As it is clear from the form of potential, η does not acquire a vev, because its mass terms is positive (+µ2
η
).
3 Since η does not acquire a vev, there is no mixing between the CP-even component of η with the other
scalars.
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<latexit sha1_base64="BC3izPa1RtbAh/3 ZT948umYNCgM=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9kOaUDbbSbt0s wm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6 yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7T6g0T+SDmaQYxHQoecQZNVZ69GXW91EI0 q/W3Lo7B1klXkFqUKDZr375g4RlMUrDBNW657mpCXKqDGcCpxU/05hSNqZD7FkqaYw6yOcHT 8mZVQYkSpQtachc/T2R01jrSRzazpiakV72ZuJ/Xi8z0XWQc5lmBiVbLIoyQUxCZt+TAVfIj JhYQpni9lbCRlRRZmxGFRuCt/zyKmlf1D237t1f1ho3RRxlOIFTOAcPrqABd9CEFjCI4Rle4c 1Rzovz7nwsWktOMXMMf+B8/gB2RZAr</latexit><latexit sha1_base64="BC3izPa1RtbAh/3 ZT948umYNCgM=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9kOaUDbbSbt0s wm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6 yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7T6g0T+SDmaQYxHQoecQZNVZ69GXW91EI0 q/W3Lo7B1klXkFqUKDZr375g4RlMUrDBNW657mpCXKqDGcCpxU/05hSNqZD7FkqaYw6yOcHT 8mZVQYkSpQtachc/T2R01jrSRzazpiakV72ZuJ/Xi8z0XWQc5lmBiVbLIoyQUxCZt+TAVfIj JhYQpni9lbCRlRRZmxGFRuCt/zyKmlf1D237t1f1ho3RRxlOIFTOAcPrqABd9CEFjCI4Rle4c 1Rzovz7nwsWktOMXMMf+B8/gB2RZAr</latexit><latexit sha1_base64="BC3izPa1RtbAh/3 ZT948umYNCgM=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9kOaUDbbSbt0s wm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6 yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7T6g0T+SDmaQYxHQoecQZNVZ69GXW91EI0 q/W3Lo7B1klXkFqUKDZr375g4RlMUrDBNW657mpCXKqDGcCpxU/05hSNqZD7FkqaYw6yOcHT 8mZVQYkSpQtachc/T2R01jrSRzazpiakV72ZuJ/Xi8z0XWQc5lmBiVbLIoyQUxCZt+TAVfIj JhYQpni9lbCRlRRZmxGFRuCt/zyKmlf1D237t1f1ho3RRxlOIFTOAcPrqABd9CEFjCI4Rle4c 1Rzovz7nwsWktOMXMMf+B8/gB2RZAr</latexit><latexit sha1_base64="BC3izPa1RtbAh/3 ZT948umYNCgM=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9kOaUDbbSbt0s wm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6 yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7T6g0T+SDmaQYxHQoecQZNVZ69GXW91EI0 q/W3Lo7B1klXkFqUKDZr375g4RlMUrDBNW657mpCXKqDGcCpxU/05hSNqZD7FkqaYw6yOcHT 8mZVQYkSpQtachc/T2R01jrSRzazpiakV72ZuJ/Xi8z0XWQc5lmBiVbLIoyQUxCZt+TAVfIj JhYQpni9lbCRlRRZmxGFRuCt/zyKmlf1D237t1f1ho3RRxlOIFTOAcPrqABd9CEFjCI4Rle4c 1Rzovz7nwsWktOMXMMf+B8/gB2RZAr</latexit>
⌫`
<latexit sha1_base64="BC3izPa1RtbAh/3ZT948umYNCgM=">AAAB8HicbVBNS8NAEJ3Ur 1q/qh69LBbBU0lE0GPRi8cK9kOaUDbbSbt0swm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O /M7T6g0T+SDmaQYxHQoecQZNVZ69GXW91EI0q/W3Lo7B1klXkFqUKDZr375g4RlMUrDBNW657mpCXKqDGcCpxU/05hSNqZD7FkqaYw6yOcHT8mZVQYkSpQtachc/T2R01jrSRzazpiakV72Z uJ/Xi8z0XWQc5lmBiVbLIoyQUxCZt+TAVfIjJhYQpni9lbCRlRRZmxGFRuCt/zyKmlf1D237t1f1ho3RRxlOIFTOAcPrqABd9CEFjCI4Rle4c1Rzovz7nwsWktOMXMMf+B8/gB2RZAr</late xit><latexit sha1_base64="BC3izPa1RtbAh/3ZT948umYNCgM=">AAAB8HicbVBNS8NAEJ3Ur 1q/qh69LBbBU0lE0GPRi8cK9kOaUDbbSbt0swm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O /M7T6g0T+SDmaQYxHQoecQZNVZ69GXW91EI0q/W3Lo7B1klXkFqUKDZr375g4RlMUrDBNW657mpCXKqDGcCpxU/05hSNqZD7FkqaYw6yOcHT8mZVQYkSpQtachc/T2R01jrSRzazpiakV72Z uJ/Xi8z0XWQc5lmBiVbLIoyQUxCZt+TAVfIjJhYQpni9lbCRlRRZmxGFRuCt/zyKmlf1D237t1f1ho3RRxlOIFTOAcPrqABd9CEFjCI4Rle4c1Rzovz7nwsWktOMXMMf+B8/gB2RZAr</late xit><latexit sha1_base64="BC3izPa1RtbAh/3ZT948umYNCgM=">AAAB8HicbVBNS8NAEJ3Ur 1q/qh69LBbBU0lE0GPRi8cK9kOaUDbbSbt0swm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O /M7T6g0T+SDmaQYxHQoecQZNVZ69GXW91EI0q/W3Lo7B1klXkFqUKDZr375g4RlMUrDBNW657mpCXKqDGcCpxU/05hSNqZD7FkqaYw6yOcHT8mZVQYkSpQtachc/T2R01jrSRzazpiakV72Z uJ/Xi8z0XWQc5lmBiVbLIoyQUxCZt+TAVfIjJhYQpni9lbCRlRRZmxGFRuCt/zyKmlf1D237t1f1ho3RRxlOIFTOAcPrqABd9CEFjCI4Rle4c1Rzovz7nwsWktOMXMMf+B8/gB2RZAr</late xit><latexit sha1_base64="BC3izPa1RtbAh/3ZT948umYNCgM=">AAAB8HicbVBNS8NAEJ3Ur 1q/qh69LBbBU0lE0GPRi8cK9kOaUDbbSbt0swm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O /M7T6g0T+SDmaQYxHQoecQZNVZ69GXW91EI0q/W3Lo7B1klXkFqUKDZr375g4RlMUrDBNW657mpCXKqDGcCpxU/05hSNqZD7FkqaYw6yOcHT8mZVQYkSpQtachc/T2R01jrSRzazpiakV72Z uJ/Xi8z0XWQc5lmBiVbLIoyQUxCZt+TAVfIjJhYQpni9lbCRlRRZmxGFRuCt/zyKmlf1D237t1f1ho3RRxlOIFTOAcPrqABd9CEFjCI4Rle4c1Rzovz7nwsWktOMXMMf+B8/gB2RZAr</late xit>
⌘
<latexit sha1_base64="TZ6dp5tyCBo6NdZ nLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu 3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2 zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6P wddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBH cbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu 5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO /ex6K15BUzx+QPvM8fCOKOOA==</latexit><latexit sha1_base64="TZ6dp5tyCBo6NdZ nLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu 3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2 zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6P wddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBH cbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu 5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO /ex6K15BUzx+QPvM8fCOKOOA==</latexit><latexit sha1_base64="TZ6dp5tyCBo6NdZ nLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu 3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2 zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6P wddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBH cbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu 5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO /ex6K15BUzx+QPvM8fCOKOOA==</latexit><latexit sha1_base64="TZ6dp5tyCBo6NdZ nLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu 3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2 zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6P wddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBH cbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu 5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO /ex6K15BUzx+QPvM8fCOKOOA==</latexit>
 
2<latexit sha1_base64="ZMcHpY HHLVhhJKg5i9EBQzqiRlM=">AAAB8HicbVBNSwMxEJ34WetX1aOXYB E8ld0iqLeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfeg rQ8GHu/NMDMvSgU31vO+0dr6xubWdmmnvLu3f3BYOTpumyTTlLVoIh LdjYhhgivWstwK1k01IzISrBONb2d+54lpwxP1YCcpCyQZKh5zSqyTH vt0xMM8rE/DStWreXPgVeIXpAoFmmHlqz9IaCaZslQQY3q+l9ogJ9p yKti03M8MSwkdkyHrOaqIZCbI5wdP8blTBjhOtCtl8Vz9PZETacxER q5TEjsyy95M/M/rZTa+DnKu0swyRReL4kxgm+DZ93jANaNWTBwhVHN 3K6Yjogm1LqOyC8FffnmVtOs136v595fVxk0RRwlO4QwuwIcraMAdNK EFFCQ8wyu8IY1e0Dv6WLSuoWLmBP4Aff4ApSWQQw==</latexit><latexit sha1_base64="ZMcHpY HHLVhhJKg5i9EBQzqiRlM=">AAAB8HicbVBNSwMxEJ34WetX1aOXYB E8ld0iqLeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfeg rQ8GHu/NMDMvSgU31vO+0dr6xubWdmmnvLu3f3BYOTpumyTTlLVoIh LdjYhhgivWstwK1k01IzISrBONb2d+54lpwxP1YCcpCyQZKh5zSqyTH vt0xMM8rE/DStWreXPgVeIXpAoFmmHlqz9IaCaZslQQY3q+l9ogJ9p yKti03M8MSwkdkyHrOaqIZCbI5wdP8blTBjhOtCtl8Vz9PZETacxER q5TEjsyy95M/M/rZTa+DnKu0swyRReL4kxgm+DZ93jANaNWTBwhVHN 3K6Yjogm1LqOyC8FffnmVtOs136v595fVxk0RRwlO4QwuwIcraMAdNK EFFCQ8wyu8IY1e0Dv6WLSuoWLmBP4Aff4ApSWQQw==</latexit><latexit sha1_base64="ZMcHpY HHLVhhJKg5i9EBQzqiRlM=">AAAB8HicbVBNSwMxEJ34WetX1aOXYB E8ld0iqLeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfeg rQ8GHu/NMDMvSgU31vO+0dr6xubWdmmnvLu3f3BYOTpumyTTlLVoIh LdjYhhgivWstwK1k01IzISrBONb2d+54lpwxP1YCcpCyQZKh5zSqyTH vt0xMM8rE/DStWreXPgVeIXpAoFmmHlqz9IaCaZslQQY3q+l9ogJ9p yKti03M8MSwkdkyHrOaqIZCbI5wdP8blTBjhOtCtl8Vz9PZETacxER q5TEjsyy95M/M/rZTa+DnKu0swyRReL4kxgm+DZ93jANaNWTBwhVHN 3K6Yjogm1LqOyC8FffnmVtOs136v595fVxk0RRwlO4QwuwIcraMAdNK EFFCQ8wyu8IY1e0Dv6WLSuoWLmBP4Aff4ApSWQQw==</latexit><latexit sha1_base64="ZMcHpY HHLVhhJKg5i9EBQzqiRlM=">AAAB8HicbVBNSwMxEJ34WetX1aOXYB E8ld0iqLeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfeg rQ8GHu/NMDMvSgU31vO+0dr6xubWdmmnvLu3f3BYOTpumyTTlLVoIh LdjYhhgivWstwK1k01IzISrBONb2d+54lpwxP1YCcpCyQZKh5zSqyTH vt0xMM8rE/DStWreXPgVeIXpAoFmmHlqz9IaCaZslQQY3q+l9ogJ9p yKti03M8MSwkdkyHrOaqIZCbI5wdP8blTBjhOtCtl8Vz9PZETacxER q5TEjsyy95M/M/rZTa+DnKu0swyRReL4kxgm+DZ93jANaNWTBwhVHN 3K6Yjogm1LqOyC8FffnmVtOs136v595fVxk0RRwlO4QwuwIcraMAdNK EFFCQ8wyu8IY1e0Dv6WLSuoWLmBP4Aff4ApSWQQw==</latexit>
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<latexit sha1_base64="mICNPQvcKiQcpg2v8WQ a6IbBauw=">AAAB63icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMeAF48RzAOSJcxOepMhM7PLTK8QQn7Biwd FvPpD3vwbZ5M9aGJBQ1HVTXdXlEph0fe/vdLG5tb2Tnm3srd/cHhUPT5p2yQzHFo8kYnpRsyCFBpaKFBC NzXAVCShE03ucr/zBMaKRD/iNIVQsZEWseAMc6kPyAbVml/3F6DrJChIjRRoDqpf/WHCMwUauWTW9gI/xX DGDAouYV7pZxZSxidsBD1HNVNgw9ni1jm9cMqQxolxpZEu1N8TM6asnarIdSqGY7vq5eJ/Xi/D+DacCZ1 mCJovF8WZpJjQ/HE6FAY4yqkjjBvhbqV8zAzj6OKpuBCC1ZfXSfuqHvj14OG61rgu4iiTM3JOLklAbkiD3 JMmaRFOxuSZvJI3T3kv3rv3sWwtecXMKfkD7/MHBKyOKg==</latexit><latexit sha1_base64="mICNPQvcKiQcpg2v8WQ a6IbBauw=">AAAB63icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMeAF48RzAOSJcxOepMhM7PLTK8QQn7Biwd FvPpD3vwbZ5M9aGJBQ1HVTXdXlEph0fe/vdLG5tb2Tnm3srd/cHhUPT5p2yQzHFo8kYnpRsyCFBpaKFBC NzXAVCShE03ucr/zBMaKRD/iNIVQsZEWseAMc6kPyAbVml/3F6DrJChIjRRoDqpf/WHCMwUauWTW9gI/xX DGDAouYV7pZxZSxidsBD1HNVNgw9ni1jm9cMqQxolxpZEu1N8TM6asnarIdSqGY7vq5eJ/Xi/D+DacCZ1 mCJovF8WZpJjQ/HE6FAY4yqkjjBvhbqV8zAzj6OKpuBCC1ZfXSfuqHvj14OG61rgu4iiTM3JOLklAbkiD3 JMmaRFOxuSZvJI3T3kv3rv3sWwtecXMKfkD7/MHBKyOKg==</latexit><latexit sha1_base64="mICNPQvcKiQcpg2v8WQ a6IbBauw=">AAAB63icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMeAF48RzAOSJcxOepMhM7PLTK8QQn7Biwd FvPpD3vwbZ5M9aGJBQ1HVTXdXlEph0fe/vdLG5tb2Tnm3srd/cHhUPT5p2yQzHFo8kYnpRsyCFBpaKFBC NzXAVCShE03ucr/zBMaKRD/iNIVQsZEWseAMc6kPyAbVml/3F6DrJChIjRRoDqpf/WHCMwUauWTW9gI/xX DGDAouYV7pZxZSxidsBD1HNVNgw9ni1jm9cMqQxolxpZEu1N8TM6asnarIdSqGY7vq5eJ/Xi/D+DacCZ1 mCJovF8WZpJjQ/HE6FAY4yqkjjBvhbqV8zAzj6OKpuBCC1ZfXSfuqHvj14OG61rgu4iiTM3JOLklAbkiD3 JMmaRFOxuSZvJI3T3kv3rv3sWwtecXMKfkD7/MHBKyOKg==</latexit><latexit sha1_base64="mICNPQvcKiQcpg2v8WQ a6IbBauw=">AAAB63icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMeAF48RzAOSJcxOepMhM7PLTK8QQn7Biwd FvPpD3vwbZ5M9aGJBQ1HVTXdXlEph0fe/vdLG5tb2Tnm3srd/cHhUPT5p2yQzHFo8kYnpRsyCFBpaKFBC NzXAVCShE03ucr/zBMaKRD/iNIVQsZEWseAMc6kPyAbVml/3F6DrJChIjRRoDqpf/WHCMwUauWTW9gI/xX DGDAouYV7pZxZSxidsBD1HNVNgw9ni1jm9cMqQxolxpZEu1N8TM6asnarIdSqGY7vq5eJ/Xi/D+DacCZ1 mCJovF8WZpJjQ/HE6FAY4yqkjjBvhbqV8zAzj6OKpuBCC1ZfXSfuqHvj14OG61rgu4iiTM3JOLklAbkiD3 JMmaRFOxuSZvJI3T3kv3rv3sWwtecXMKfkD7/MHBKyOKg==</latexit>
±
R
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Figure 1: Dark matter candidates (χ1,W
±
R
, η) are connected to each other through these
diagrams.
The masses of the scalars are, therefore,
m2h = v
2
hλH + v
2
φλφ − (v2φλφ − v2hλH )/ cos(2α),
m2φ = v
2
hλH + v
2
φλφ + (v
2
φλφ − v2hλH )/ cos(2α),
m2η = µ
2
η + ξhv
2
h + ξφv
2
φ.
Similarly, we can find the masses of the dark gauge bosons and the fermions:
m
W
R
=
g
R
vφ√
2
, mχi =
yχivφ√
2
. (7)
One important difference between this symmetry breaking and the EW symmetry breaking
is that U(1)
X
is global, and thus does not effect the covariant derivative. Hence, the masses
of all of the three gauge bosons associated with SU(2)
R
(W
R
) are the same.
In this article, we are interested in the phenomenology of the dark matter candidates, and
thus it is important to figure out which dark sector particles are cosmologically stable. Given
that SU(2)
R
× U(1)
X
is broken, we need to revisit the conserved symmetries at low scales.
Studying the Lagrangian after the SSB, we can convince ourselves that there is a residual
U(1)D symmetry along with the original Z2 symmetry, which leads to the stability of at
least two particles in the dark sector. The charges of various particles under the U(1)D×Z2
symmetry is shown in Table II, where the U(1)D charges are simply (I3)R +X, with X being
their charges under U(1)
X
.
As e′ has electromagnetic charge, it is not a good dark matter candidate. Therefore, we
must assume4 me′  mW
R
. Among the other particles listed in Table II, W 3
R
is also not a
DM candidate because it is not charged under either of the U(1)D × Z2 symmetries. More
specifically, as long as mW
R
> 2me (which as we will show later, the collider constraints
require this condition to be true), we can always have the decay of W 3
R
→ e+e−. The rest of
the particles mentioned in Table II are connected through the Feynman diagram shown in
Fig. 1. Depending on the masses of the dark sector particles, they can decay to each other.
For simplicity, we will assume mχ2 is considerably larger than the rest of them, so the true
players in the DM phenomenology are χ1, W
±
R
and η.
4 A mechanism for e′ mass generation is provided in the following subsection II A.
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Z2 U(1)D
χ2 – 2
χ1 – 1
e′ + 1
W±
R
+ ±1
W 3
R
+ 0
η – 2
Table II: The charges of the newly introduced particles under the U(1)D × Z2 symmetries
which are the left over symmetries after the SSB. The lightest particle charged under either
of the U(1)D and Z2 symmetries are dark matter candidates.
Collecting the relevant free prameters of our model, we can categorize them into
Scales : vφ,mη, yχL/Λ
′,
Couplings : g
R
, yχi , ξh, ξφ,
Mixing Angles : α.
Particles in the dark sector can interact with SM particles via the scalar portal as well
as the direct coupling of the right-handed electrons to dark gauge bosons. In the following
section, we first identify the dark matter candidates in each region of the parameter space
and then find their relic abundance. We also explain the constraints various experiments
impose on the parameter space. However, before diving into the phenomenology, we first
address the issue of gauge anomaly that is present in the model.
A. Anomaly
The gauged SU(2)
R
symmetry we have introduced is anomalous. Since gauge anomalies5
are dangerous, we need to extend the model to cancel the anomalies.
1) Among the triangle diagrams, SU(2)3
R
is also anomaly free, due to the traceless-ness
of the SU(2) symmetries.
2) The triangle diagram with [SU(2)
R
]2 U(1)Y would be anomaly-free if and only if the
sum of the chiral fermion hypercharges going through the loop is 0 (e.g.,
∑
Y = 0).
3) Another triangle diagram that leads to gauge anomaly is [Y (1)Y ]
3, which requires
the sum of the cube of hypercharges to vanish (e.g.,
∑
Y 3 = 0).
5 The anomaly in the global U(1)
X
, is not dangerous, because the anomalies in global symmetries only lead
to the appearance of new vertices.
7
From the points listed above, it is clear that only E
R
leads to gauge anomalies, because
it is charged under both SU(2)
R
and U(1)Y . The minimal way to cancel the anomalies
mentioned in (2) and (3) is to introduce another a doublet of SU(2)
R
that has hypercharge
+1, which we call Ψ = (ψ1 ψ2)
T , and ψ3 which is a singlet of SU(2)R with Y = −1.
We will have to assume that the mass of ψi are large enough that it would not interfere
with our phenomenology, but not too large that it would decouple from the theory and
leave the model anomalous. To achieve this goal, we will assume there are some vector-like
fermions, fi, that can mix with ψis after φ acquires a vev, and thus give ψis some mass.
Specifically, we will extend our model to include the fermions mentioned in Table III.
Particles SU(2)R U(1)Y U(1)X
ER 2 -1 1/2
Ψ 2 +1 qΨ
ψ3 1 -1 qψ
fe′ 1 -1 1
f1 1 1 qΨ + 1/2
f2 1 1 qΨ − 1/2
f3 2 -1 qψ + 1/2
Table III: The quantum numbers of the fermions we need to include in our model to make
sure the model is consistent. The qk with k = Ψ, ψ can be any arbitrary numbers, as long
as qψ 6= 0. The fi, with i = 1, 2, 3, e′ fermions are vector-like fermions that will mix with
the mentioned chiral fermions after φ gets vev, and lead to a mass for chiral fermions.
The Lagrangian terms that lead to a mass for ψi and e
′ are:
LVL ⊃ ye′E¯φ˜fe′ + yψ1Ψ¯φ˜f1 + yψ2Ψ¯φf2 + yψ3 f¯3φψ3 +
∑
i
Mfi f¯ifi, (8)
where i = e′, 1, 2, 3 in the last Lagrangian term. We take Mfi to be on the order of vφ so
that e′, ψi can acquire a mass at or below vφ. However, we will assume that these masses
are near mχ2 and thus larger than all of our dark matter candidates. Furthermore, taking
vφ ∼ O(2 − 10TeV), we can also be sure that the existence of these particles does not
violate the current search on exotic particles with electromagnetism charge [80]. It is also
noteworthy to mention that we assume there are no vector-like fermions with quantum
numbers (SU(2)
R
, U(1)Y , U(1)X ) = (1,−1, 0) to avoid new contribution to the electron mass.
Having gone over the issue of gauge anomaly, we can now be confident that our theory
is consistent. Hence, we can study the phenomenology of DM candidates in the subsequent
section.
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<latexit sha1_base64="3s0qnwVjJcv4D5bbnlqYa dz4JSY=">AAAB+XicbVBNS8NAEN34WeNX1KOXxSJ4kJKIYI8FLx6r2A9oYthsJ+3S3STsbgol9J948aCIV/+ JN/+N2zYHbX0w8Hhvhpl5UcaZ0q77ba2tb2xubVd27N29/YND5+i4rdJcUmjRlKeyGxEFnCXQ0kxz6GYSiIg4 dKLR7czvjEEqliaPepJBIMggYTGjRBspdBy7Exbhw/TJz8SlD5qETtWtuXPgVeKVpIpKNEPny++nNBeQaMqJ Uj3PzXRQEKkZ5TC1/VxBRuiIDKBnaEIEqKCYXz7F50bp4ziVphKN5+rviYIIpSYiMp2C6KFa9mbif14v13E9K FiS5RoSulgU5xzrFM9iwH0mgWo+MYRQycytmA6JJFSbsGwTgrf88ippX9U8t+bdX1cb9TKOCjpFZ+gCeegGNd AdaqIWomiMntErerMK68V6tz4WrWtWOXOC/sD6/AGy2pMD</latexit><latexit sha1_base64="3s0qnwVjJcv4D5bbnlqYa dz4JSY=">AAAB+XicbVBNS8NAEN34WeNX1KOXxSJ4kJKIYI8FLx6r2A9oYthsJ+3S3STsbgol9J948aCIV/+ JN/+N2zYHbX0w8Hhvhpl5UcaZ0q77ba2tb2xubVd27N29/YND5+i4rdJcUmjRlKeyGxEFnCXQ0kxz6GYSiIg4 dKLR7czvjEEqliaPepJBIMggYTGjRBspdBy7Exbhw/TJz8SlD5qETtWtuXPgVeKVpIpKNEPny++nNBeQaMqJ Uj3PzXRQEKkZ5TC1/VxBRuiIDKBnaEIEqKCYXz7F50bp4ziVphKN5+rviYIIpSYiMp2C6KFa9mbif14v13E9K FiS5RoSulgU5xzrFM9iwH0mgWo+MYRQycytmA6JJFSbsGwTgrf88ippX9U8t+bdX1cb9TKOCjpFZ+gCeegGNd AdaqIWomiMntErerMK68V6tz4WrWtWOXOC/sD6/AGy2pMD</latexit><latexit sha1_base64="3s0qnwVjJcv4D5bbnlqYa dz4JSY=">AAAB+XicbVBNS8NAEN34WeNX1KOXxSJ4kJKIYI8FLx6r2A9oYthsJ+3S3STsbgol9J948aCIV/+ JN/+N2zYHbX0w8Hhvhpl5UcaZ0q77ba2tb2xubVd27N29/YND5+i4rdJcUmjRlKeyGxEFnCXQ0kxz6GYSiIg4 dKLR7czvjEEqliaPepJBIMggYTGjRBspdBy7Exbhw/TJz8SlD5qETtWtuXPgVeKVpIpKNEPny++nNBeQaMqJ Uj3PzXRQEKkZ5TC1/VxBRuiIDKBnaEIEqKCYXz7F50bp4ziVphKN5+rviYIIpSYiMp2C6KFa9mbif14v13E9K FiS5RoSulgU5xzrFM9iwH0mgWo+MYRQycytmA6JJFSbsGwTgrf88ippX9U8t+bdX1cb9TKOCjpFZ+gCeegGNd AdaqIWomiMntErerMK68V6tz4WrWtWOXOC/sD6/AGy2pMD</latexit><latexit sha1_base64="3s0qnwVjJcv4D5bbnlqYa dz4JSY=">AAAB+XicbVBNS8NAEN34WeNX1KOXxSJ4kJKIYI8FLx6r2A9oYthsJ+3S3STsbgol9J948aCIV/+ JN/+N2zYHbX0w8Hhvhpl5UcaZ0q77ba2tb2xubVd27N29/YND5+i4rdJcUmjRlKeyGxEFnCXQ0kxz6GYSiIg4 dKLR7czvjEEqliaPepJBIMggYTGjRBspdBy7Exbhw/TJz8SlD5qETtWtuXPgVeKVpIpKNEPny++nNBeQaMqJ Uj3PzXRQEKkZ5TC1/VxBRuiIDKBnaEIEqKCYXz7F50bp4ziVphKN5+rviYIIpSYiMp2C6KFa9mbif14v13E9K FiS5RoSulgU5xzrFM9iwH0mgWo+MYRQycytmA6JJFSbsGwTgrf88ippX9U8t+bdX1cb9TKOCjpFZ+gCeegGNd AdaqIWomiMntErerMK68V6tz4WrWtWOXOC/sD6/AGy2pMD</latexit>
m 1
<latexit sha1_base64="jBHIIxOiU6emrQrrFtCO3 iz3fs0=">AAAB8nicbVDLSgNBEOz1GddX1KOXwSB4CrsimGPAi8cI5gHJssxOZpMh81hmZoWw5DO8eFDEq1/ jzb9xkuxBEwsaiqpuuruSjDNjg+Db29jc2t7Zrez5+weHR8fVk9OOUbkmtE0UV7qXYEM5k7RtmeW0l2mKRcJp N5nczf3uE9WGKflopxmNBB5JljKCrZP6voiLARmzOJzF1VpQDxZA6yQsSQ1KtOLq12CoSC6otIRjY/phkNmo wNoywunMH+SGZphM8Ij2HZVYUBMVi5Nn6NIpQ5Qq7UpatFB/TxRYGDMViesU2I7NqjcX//P6uU0bUcFkllsqy XJRmnNkFZr/j4ZMU2L51BFMNHO3IjLGGhPrUvJdCOHqy+ukc10Pg3r4cFNrNso4KnAOF3AFIdxCE+6hBW0goO AZXuHNs96L9+59LFs3vHLmDP7A+/wBpimQzA==</latexit><latexit sha1_base64="jBHIIxOiU6emrQrrFtCO3 iz3fs0=">AAAB8nicbVDLSgNBEOz1GddX1KOXwSB4CrsimGPAi8cI5gHJssxOZpMh81hmZoWw5DO8eFDEq1/ jzb9xkuxBEwsaiqpuuruSjDNjg+Db29jc2t7Zrez5+weHR8fVk9OOUbkmtE0UV7qXYEM5k7RtmeW0l2mKRcJp N5nczf3uE9WGKflopxmNBB5JljKCrZP6voiLARmzOJzF1VpQDxZA6yQsSQ1KtOLq12CoSC6otIRjY/phkNmo wNoywunMH+SGZphM8Ij2HZVYUBMVi5Nn6NIpQ5Qq7UpatFB/TxRYGDMViesU2I7NqjcX//P6uU0bUcFkllsqy XJRmnNkFZr/j4ZMU2L51BFMNHO3IjLGGhPrUvJdCOHqy+ukc10Pg3r4cFNrNso4KnAOF3AFIdxCE+6hBW0goO AZXuHNs96L9+59LFs3vHLmDP7A+/wBpimQzA==</latexit><latexit sha1_base64="jBHIIxOiU6emrQrrFtCO3 iz3fs0=">AAAB8nicbVDLSgNBEOz1GddX1KOXwSB4CrsimGPAi8cI5gHJssxOZpMh81hmZoWw5DO8eFDEq1/ jzb9xkuxBEwsaiqpuuruSjDNjg+Db29jc2t7Zrez5+weHR8fVk9OOUbkmtE0UV7qXYEM5k7RtmeW0l2mKRcJp N5nczf3uE9WGKflopxmNBB5JljKCrZP6voiLARmzOJzF1VpQDxZA6yQsSQ1KtOLq12CoSC6otIRjY/phkNmo wNoywunMH+SGZphM8Ij2HZVYUBMVi5Nn6NIpQ5Qq7UpatFB/TxRYGDMViesU2I7NqjcX//P6uU0bUcFkllsqy XJRmnNkFZr/j4ZMU2L51BFMNHO3IjLGGhPrUvJdCOHqy+ukc10Pg3r4cFNrNso4KnAOF3AFIdxCE+6hBW0goO AZXuHNs96L9+59LFs3vHLmDP7A+/wBpimQzA==</latexit><latexit sha1_base64="jBHIIxOiU6emrQrrFtCO3 iz3fs0=">AAAB8nicbVDLSgNBEOz1GddX1KOXwSB4CrsimGPAi8cI5gHJssxOZpMh81hmZoWw5DO8eFDEq1/ jzb9xkuxBEwsaiqpuuruSjDNjg+Db29jc2t7Zrez5+weHR8fVk9OOUbkmtE0UV7qXYEM5k7RtmeW0l2mKRcJp N5nczf3uE9WGKflopxmNBB5JljKCrZP6voiLARmzOJzF1VpQDxZA6yQsSQ1KtOLq12CoSC6otIRjY/phkNmo wNoywunMH+SGZphM8Ij2HZVYUBMVi5Nn6NIpQ5Qq7UpatFB/TxRYGDMViesU2I7NqjcX//P6uU0bUcFkllsqy XJRmnNkFZr/j4ZMU2L51BFMNHO3IjLGGhPrUvJdCOHqy+ukc10Pg3r4cFNrNso4KnAOF3AFIdxCE+6hBW0goO AZXuHNs96L9+59LFs3vHLmDP7A+/wBpimQzA==</latexit>
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R
<latexit sha1_base64=" mjeEg29LoY6byJkyAllj8b5GmvA=">AAAB9XicbVDL SgMxFL1TX7W+qi7dBIvgqsyIYJcFNy6r2Ae045BJM2 1okhmSjFKG+Q83LhRx67+4829M21lo64F7OZxzL7k5 YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRR8epIrRNYh6 rXog15UzStmGG016iKBYhp91wcj3zu49UaRbLezNNq C/wSLKIEWys9FARQRZkXdvu8jwPqjW37s6BVolXkBo UaAXVr8EwJqmg0hCOte57bmL8DCvDCKd5ZZBqmmAywS Pat1RiQbWfza/O0ZlVhiiKlS1p0Fz9vZFhofVUhHZS YDPWy95M/M/rpyZq+BmTSWqoJIuHopQjE6NZBGjIFC WGTy3BRDF7KyJjrDAxNqiKDcFb/vIq6VzUPbfu3V7W mo0ijjKcwCmcgwdX0IQbaEEbCCh4hld4c56cF+fd+Vi Mlpxi5xj+wPn8AYrIkoA=</latexit><latexit sha1_base64=" mjeEg29LoY6byJkyAllj8b5GmvA=">AAAB9XicbVDL SgMxFL1TX7W+qi7dBIvgqsyIYJcFNy6r2Ae045BJM2 1okhmSjFKG+Q83LhRx67+4829M21lo64F7OZxzL7k5 YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRR8epIrRNYh6 rXog15UzStmGG016iKBYhp91wcj3zu49UaRbLezNNq C/wSLKIEWys9FARQRZkXdvu8jwPqjW37s6BVolXkBo UaAXVr8EwJqmg0hCOte57bmL8DCvDCKd5ZZBqmmAywS Pat1RiQbWfza/O0ZlVhiiKlS1p0Fz9vZFhofVUhHZS YDPWy95M/M/rpyZq+BmTSWqoJIuHopQjE6NZBGjIFC WGTy3BRDF7KyJjrDAxNqiKDcFb/vIq6VzUPbfu3V7W mo0ijjKcwCmcgwdX0IQbaEEbCCh4hld4c56cF+fd+Vi Mlpxi5xj+wPn8AYrIkoA=</latexit><latexit sha1_base64=" mjeEg29LoY6byJkyAllj8b5GmvA=">AAAB9XicbVDL SgMxFL1TX7W+qi7dBIvgqsyIYJcFNy6r2Ae045BJM2 1okhmSjFKG+Q83LhRx67+4829M21lo64F7OZxzL7k5 YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRR8epIrRNYh6 rXog15UzStmGG016iKBYhp91wcj3zu49UaRbLezNNq C/wSLKIEWys9FARQRZkXdvu8jwPqjW37s6BVolXkBo UaAXVr8EwJqmg0hCOte57bmL8DCvDCKd5ZZBqmmAywS Pat1RiQbWfza/O0ZlVhiiKlS1p0Fz9vZFhofVUhHZS YDPWy95M/M/rpyZq+BmTSWqoJIuHopQjE6NZBGjIFC WGTy3BRDF7KyJjrDAxNqiKDcFb/vIq6VzUPbfu3V7W mo0ijjKcwCmcgwdX0IQbaEEbCCh4hld4c56cF+fd+Vi Mlpxi5xj+wPn8AYrIkoA=</latexit><latexit sha1_base64=" mjeEg29LoY6byJkyAllj8b5GmvA=">AAAB9XicbVDL SgMxFL1TX7W+qi7dBIvgqsyIYJcFNy6r2Ae045BJM2 1okhmSjFKG+Q83LhRx67+4829M21lo64F7OZxzL7k5 YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRR8epIrRNYh6 rXog15UzStmGG016iKBYhp91wcj3zu49UaRbLezNNq C/wSLKIEWys9FARQRZkXdvu8jwPqjW37s6BVolXkBo UaAXVr8EwJqmg0hCOte57bmL8DCvDCKd5ZZBqmmAywS Pat1RiQbWfza/O0ZlVhiiKlS1p0Fz9vZFhofVUhHZS YDPWy95M/M/rpyZq+BmTSWqoJIuHopQjE6NZBGjIFC WGTy3BRDF7KyJjrDAxNqiKDcFb/vIq6VzUPbfu3V7W mo0ijjKcwCmcgwdX0IQbaEEbCCh4hld4c56cF+fd+Vi Mlpxi5xj+wPn8AYrIkoA=</latexit>
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<latexit sha1_base64="jlYorUr4V92ANBubtidOW NEc7z4=">AAAB7nicbVDLSgNBEJz1GddX1KOXwSB4CrsimGPAi8cI5gHJEmYnnWTIzOwy0yuEJR/hxYMiXv0 eb/6Nk2QPmljQUFR1090Vp1JYDIJvb2Nza3tnt7Tn7x8cHh2XT05bNskMhyZPZGI6MbMghYYmCpTQSQ0wFUto x5O7ud9+AmNFoh9xmkKk2EiLoeAMndT2Vb8HyPrlSlANFqDrJCxIhRRo9MtfvUHCMwUauWTWdsMgxShnBgWX MPN7mYWU8QkbQddRzRTYKF+cO6OXThnQYWJcaaQL9fdEzpS1UxW7TsVwbFe9ufif181wWItyodMMQfPlomEmK SZ0/jsdCAMc5dQRxo1wt1I+ZoZxdAn5LoRw9eV10rquhkE1fLip1GtFHCVyTi7IFQnJLamTe9IgTcLJhDyTV/ Lmpd6L9+59LFs3vGLmjPyB9/kDvOSPIg==</latexit><latexit sha1_base64="jlYorUr4V92ANBubtidOW NEc7z4=">AAAB7nicbVDLSgNBEJz1GddX1KOXwSB4CrsimGPAi8cI5gHJEmYnnWTIzOwy0yuEJR/hxYMiXv0 eb/6Nk2QPmljQUFR1090Vp1JYDIJvb2Nza3tnt7Tn7x8cHh2XT05bNskMhyZPZGI6MbMghYYmCpTQSQ0wFUto x5O7ud9+AmNFoh9xmkKk2EiLoeAMndT2Vb8HyPrlSlANFqDrJCxIhRRo9MtfvUHCMwUauWTWdsMgxShnBgWX MPN7mYWU8QkbQddRzRTYKF+cO6OXThnQYWJcaaQL9fdEzpS1UxW7TsVwbFe9ufif181wWItyodMMQfPlomEmK SZ0/jsdCAMc5dQRxo1wt1I+ZoZxdAn5LoRw9eV10rquhkE1fLip1GtFHCVyTi7IFQnJLamTe9IgTcLJhDyTV/ Lmpd6L9+59LFs3vGLmjPyB9/kDvOSPIg==</latexit><latexit sha1_base64="jlYorUr4V92ANBubtidOW NEc7z4=">AAAB7nicbVDLSgNBEJz1GddX1KOXwSB4CrsimGPAi8cI5gHJEmYnnWTIzOwy0yuEJR/hxYMiXv0 eb/6Nk2QPmljQUFR1090Vp1JYDIJvb2Nza3tnt7Tn7x8cHh2XT05bNskMhyZPZGI6MbMghYYmCpTQSQ0wFUto x5O7ud9+AmNFoh9xmkKk2EiLoeAMndT2Vb8HyPrlSlANFqDrJCxIhRRo9MtfvUHCMwUauWTWdsMgxShnBgWX MPN7mYWU8QkbQddRzRTYKF+cO6OXThnQYWJcaaQL9fdEzpS1UxW7TsVwbFe9ufif181wWItyodMMQfPlomEmK SZ0/jsdCAMc5dQRxo1wt1I+ZoZxdAn5LoRw9eV10rquhkE1fLip1GtFHCVyTi7IFQnJLamTe9IgTcLJhDyTV/ Lmpd6L9+59LFs3vGLmjPyB9/kDvOSPIg==</latexit><latexit sha1_base64="jlYorUr4V92ANBubtidOW NEc7z4=">AAAB7nicbVDLSgNBEJz1GddX1KOXwSB4CrsimGPAi8cI5gHJEmYnnWTIzOwy0yuEJR/hxYMiXv0 eb/6Nk2QPmljQUFR1090Vp1JYDIJvb2Nza3tnt7Tn7x8cHh2XT05bNskMhyZPZGI6MbMghYYmCpTQSQ0wFUto x5O7ud9+AmNFoh9xmkKk2EiLoeAMndT2Vb8HyPrlSlANFqDrJCxIhRRo9MtfvUHCMwUauWTWdsMgxShnBgWX MPN7mYWU8QkbQddRzRTYKF+cO6OXThnQYWJcaaQL9fdEzpS1UxW7TsVwbFe9ufif181wWItyodMMQfPlomEmK SZ0/jsdCAMc5dQRxo1wt1I+ZoZxdAn5LoRw9eV10rquhkE1fLip1GtFHCVyTi7IFQnJLamTe9IgTcLJhDyTV/ Lmpd6L9+59LFs3vGLmjPyB9/kDvOSPIg==</latexit>
m⌘
<latexit sha1_base64=" jlYorUr4V92ANBubtidOWNEc7z4=">AAAB7nicbVDL SgNBEJz1GddX1KOXwSB4CrsimGPAi8cI5gHJEmYnnW TIzOwy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090V p1JYDIJvb2Nza3tnt7Tn7x8cHh2XT05bNskMhyZPZGI 6MbMghYYmCpTQSQ0wFUtox5O7ud9+AmNFoh9xmkKk2 EiLoeAMndT2Vb8HyPrlSlANFqDrJCxIhRRo9MtfvUH CMwUauWTWdsMgxShnBgWXMPN7mYWU8QkbQddRzRTYKF +cO6OXThnQYWJcaaQL9fdEzpS1UxW7TsVwbFe9ufif 181wWItyodMMQfPlomEmKSZ0/jsdCAMc5dQRxo1wt1 I+ZoZxdAn5LoRw9eV10rquhkE1fLip1GtFHCVyTi7I FQnJLamTe9IgTcLJhDyTV/Lmpd6L9+59LFs3vGLmjPy B9/kDvOSPIg==</latexit><latexit sha1_base64=" jlYorUr4V92ANBubtidOWNEc7z4=">AAAB7nicbVDL SgNBEJz1GddX1KOXwSB4CrsimGPAi8cI5gHJEmYnnW TIzOwy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090V p1JYDIJvb2Nza3tnt7Tn7x8cHh2XT05bNskMhyZPZGI 6MbMghYYmCpTQSQ0wFUtox5O7ud9+AmNFoh9xmkKk2 EiLoeAMndT2Vb8HyPrlSlANFqDrJCxIhRRo9MtfvUH CMwUauWTWdsMgxShnBgWXMPN7mYWU8QkbQddRzRTYKF +cO6OXThnQYWJcaaQL9fdEzpS1UxW7TsVwbFe9ufif 181wWItyodMMQfPlomEmKSZ0/jsdCAMc5dQRxo1wt1 I+ZoZxdAn5LoRw9eV10rquhkE1fLip1GtFHCVyTi7I FQnJLamTe9IgTcLJhDyTV/Lmpd6L9+59LFs3vGLmjPy B9/kDvOSPIg==</latexit><latexit sha1_base64=" jlYorUr4V92ANBubtidOWNEc7z4=">AAAB7nicbVDL SgNBEJz1GddX1KOXwSB4CrsimGPAi8cI5gHJEmYnnW TIzOwy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090V p1JYDIJvb2Nza3tnt7Tn7x8cHh2XT05bNskMhyZPZGI 6MbMghYYmCpTQSQ0wFUtox5O7ud9+AmNFoh9xmkKk2 EiLoeAMndT2Vb8HyPrlSlANFqDrJCxIhRRo9MtfvUH CMwUauWTWdsMgxShnBgWXMPN7mYWU8QkbQddRzRTYKF +cO6OXThnQYWJcaaQL9fdEzpS1UxW7TsVwbFe9ufif 181wWItyodMMQfPlomEmKSZ0/jsdCAMc5dQRxo1wt1 I+ZoZxdAn5LoRw9eV10rquhkE1fLip1GtFHCVyTi7I FQnJLamTe9IgTcLJhDyTV/Lmpd6L9+59LFs3vGLmjPy B9/kDvOSPIg==</latexit><latexit sha1_base64=" jlYorUr4V92ANBubtidOWNEc7z4=">AAAB7nicbVDL SgNBEJz1GddX1KOXwSB4CrsimGPAi8cI5gHJEmYnnW TIzOwy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090V p1JYDIJvb2Nza3tnt7Tn7x8cHh2XT05bNskMhyZPZGI 6MbMghYYmCpTQSQ0wFUtox5O7ud9+AmNFoh9xmkKk2 EiLoeAMndT2Vb8HyPrlSlANFqDrJCxIhRRo9MtfvUH CMwUauWTWdsMgxShnBgWXMPN7mYWU8QkbQddRzRTYKF +cO6OXThnQYWJcaaQL9fdEzpS1UxW7TsVwbFe9ufif 181wWItyodMMQfPlomEmKSZ0/jsdCAMc5dQRxo1wt1 I+ZoZxdAn5LoRw9eV10rquhkE1fLip1GtFHCVyTi7I FQnJLamTe9IgTcLJhDyTV/Lmpd6L9+59LFs3vGLmjPy B9/kDvOSPIg==</latexit>
2CDM:
<latexit sha1_base64="2A g58249M8GdZ8TB/I99PmuutM0=">AAAB7HicbVA9SwNBEJ3 zM8avqKXNYhCswl0aP6pALGyECF4SSI6wt9lLluztHbtzQg j5DTYWitj6g+z8N26SKzTxwcDjvRlm5oWpFAZd99tZW9/Y3 Nou7BR39/YPDktHx02TZJpxnyUy0e2QGi6F4j4KlLydak7j UPJWOKrP/NYT10Yk6hHHKQ9iOlAiEoyilfxq/fb+plcquxV 3DrJKvJyUIUejV/rq9hOWxVwhk9SYjuemGEyoRsEknxa7me EpZSM64B1LFY25CSbzY6fk3Cp9EiXalkIyV39PTGhszDgOb WdMcWiWvZn4n9fJMLoKJkKlGXLFFouiTBJMyOxz0heaM5Rj SyjTwt5K2JBqytDmU7QheMsvr5JmteK5Fe+hWq5d53EU4BT O4AI8uIQa3EEDfGAg4Ble4c1Rzovz7nwsWtecfOYE/sD5/A GoJI3h</latexit><latexit sha1_base64="2A g58249M8GdZ8TB/I99PmuutM0=">AAAB7HicbVA9SwNBEJ3 zM8avqKXNYhCswl0aP6pALGyECF4SSI6wt9lLluztHbtzQg j5DTYWitj6g+z8N26SKzTxwcDjvRlm5oWpFAZd99tZW9/Y3 Nou7BR39/YPDktHx02TZJpxnyUy0e2QGi6F4j4KlLydak7j UPJWOKrP/NYT10Yk6hHHKQ9iOlAiEoyilfxq/fb+plcquxV 3DrJKvJyUIUejV/rq9hOWxVwhk9SYjuemGEyoRsEknxa7me EpZSM64B1LFY25CSbzY6fk3Cp9EiXalkIyV39PTGhszDgOb WdMcWiWvZn4n9fJMLoKJkKlGXLFFouiTBJMyOxz0heaM5Rj SyjTwt5K2JBqytDmU7QheMsvr5JmteK5Fe+hWq5d53EU4BT O4AI8uIQa3EEDfGAg4Ble4c1Rzovz7nwsWtecfOYE/sD5/A GoJI3h</latexit><latexit sha1_base64="2A g58249M8GdZ8TB/I99PmuutM0=">AAAB7HicbVA9SwNBEJ3 zM8avqKXNYhCswl0aP6pALGyECF4SSI6wt9lLluztHbtzQg j5DTYWitj6g+z8N26SKzTxwcDjvRlm5oWpFAZd99tZW9/Y3 Nou7BR39/YPDktHx02TZJpxnyUy0e2QGi6F4j4KlLydak7j UPJWOKrP/NYT10Yk6hHHKQ9iOlAiEoyilfxq/fb+plcquxV 3DrJKvJyUIUejV/rq9hOWxVwhk9SYjuemGEyoRsEknxa7me EpZSM64B1LFY25CSbzY6fk3Cp9EiXalkIyV39PTGhszDgOb WdMcWiWvZn4n9fJMLoKJkKlGXLFFouiTBJMyOxz0heaM5Rj SyjTwt5K2JBqytDmU7QheMsvr5JmteK5Fe+hWq5d53EU4BT O4AI8uIQa3EEDfGAg4Ble4c1Rzovz7nwsWtecfOYE/sD5/A GoJI3h</latexit><latexit sha1_base64="2A g58249M8GdZ8TB/I99PmuutM0=">AAAB7HicbVA9SwNBEJ3 zM8avqKXNYhCswl0aP6pALGyECF4SSI6wt9lLluztHbtzQg j5DTYWitj6g+z8N26SKzTxwcDjvRlm5oWpFAZd99tZW9/Y3 Nou7BR39/YPDktHx02TZJpxnyUy0e2QGi6F4j4KlLydak7j UPJWOKrP/NYT10Yk6hHHKQ9iOlAiEoyilfxq/fb+plcquxV 3DrJKvJyUIUejV/rq9hOWxVwhk9SYjuemGEyoRsEknxa7me EpZSM64B1LFY25CSbzY6fk3Cp9EiXalkIyV39PTGhszDgOb WdMcWiWvZn4n9fJMLoKJkKlGXLFFouiTBJMyOxz0heaM5Rj SyjTwt5K2JBqytDmU7QheMsvr5JmteK5Fe+hWq5d53EU4BT O4AI8uIQa3EEDfGAg4Ble4c1Rzovz7nwsWtecfOYE/sD5/A GoJI3h</latexit>
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Figure 2: The region of parameter space, where the DM candidates are specified. We have
assumed e′, χ2 are much heavier than χ1,W±R , and η and can decay to lighter dark sector
particles.
III. DARK MATTER CANDIDATES
For having a reliable DM model, the DM particles must be long-lived and produce the
correct relic density and satisfy the limits of direct and indirect searches. In this section, we
examine each of these steps, starting with identify the stable dark sector particles in various
regions of the parameter space.
Stability of the DM candidates :
The simplest way to ensure the stability of DM candidates is using the symmetries of the
model. There is a U(1)D × Z2 symmetry that stays conserved after the SSB. Therefore, the
lightest particles charged under these symmetries are DM candidate. Taking e′ and mχ2 to
be heavier than χ1, WR and η, we have the following DM candidates:
• mW
R
> mχ1 +mη : η and χ1;
• mη > mχ1 +mWR : WR and χ1;
• mχ1 > mWR +mη : η and WR ;
• |mχ1 −mη| < mWR < mχ1 +mη : η, WR , and χ1,
where in the last line we have three DM candidates due to the kinematics. The schematic
figures of these conditions are shown in Fig. 2. In the following subsection, we calculate the
relic abundance for each of these DM candidates.
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<latexit sha1_base64="fW5auw2XE0e9ddyRpo CWLrr+DyY=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgadkVQY8FLx4r2FZplyWbZtvQJLskWaEs/RV ePCji1Z/jzX9j2u5BWx8MPN6bYWZenAlurO9/o8ra+sbmVnW7trO7t39QPzzqmDTXlLVpKlL9EBPDB FesbbkV7CHTjMhYsG48vpn53SemDU/VvZ1kLJRkqHjCKbFOeuzTEY+KKJhG9Ybv+XPgVRKUpAElWlH9 qz9IaS6ZslQQY3qBn9mwINpyKti01s8NywgdkyHrOaqIZCYs5gdP8ZlTBjhJtStl8Vz9PVEQacxExq5 TEjsyy95M/M/r5Ta5DguustwyRReLklxgm+LZ93jANaNWTBwhVHN3K6Yjogm1LqOaCyFYfnmVdC68wP eCu8tG0yvjqMIJnMI5BHAFTbiFFrSBgoRneIU3pNELekcfi9YKKmeO4Q/Q5w+gUZA3</latexit><latexit sha1_base64="fW5auw2XE0e9ddyRpo CWLrr+DyY=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgadkVQY8FLx4r2FZplyWbZtvQJLskWaEs/RV ePCji1Z/jzX9j2u5BWx8MPN6bYWZenAlurO9/o8ra+sbmVnW7trO7t39QPzzqmDTXlLVpKlL9EBPDB FesbbkV7CHTjMhYsG48vpn53SemDU/VvZ1kLJRkqHjCKbFOeuzTEY+KKJhG9Ybv+XPgVRKUpAElWlH9 qz9IaS6ZslQQY3qBn9mwINpyKti01s8NywgdkyHrOaqIZCYs5gdP8ZlTBjhJtStl8Vz9PVEQacxExq5 TEjsyy95M/M/r5Ta5DguustwyRReLklxgm+LZ93jANaNWTBwhVHN3K6Yjogm1LqOaCyFYfnmVdC68wP eCu8tG0yvjqMIJnMI5BHAFTbiFFrSBgoRneIU3pNELekcfi9YKKmeO4Q/Q5w+gUZA3</latexit><latexit sha1_base64="fW5auw2XE0e9ddyRpo CWLrr+DyY=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgadkVQY8FLx4r2FZplyWbZtvQJLskWaEs/RV ePCji1Z/jzX9j2u5BWx8MPN6bYWZenAlurO9/o8ra+sbmVnW7trO7t39QPzzqmDTXlLVpKlL9EBPDB FesbbkV7CHTjMhYsG48vpn53SemDU/VvZ1kLJRkqHjCKbFOeuzTEY+KKJhG9Ybv+XPgVRKUpAElWlH9 qz9IaS6ZslQQY3qBn9mwINpyKti01s8NywgdkyHrOaqIZCYs5gdP8ZlTBjhJtStl8Vz9PVEQacxExq5 TEjsyy95M/M/r5Ta5DguustwyRReLklxgm+LZ93jANaNWTBwhVHN3K6Yjogm1LqOaCyFYfnmVdC68wP eCu8tG0yvjqMIJnMI5BHAFTbiFFrSBgoRneIU3pNELekcfi9YKKmeO4Q/Q5w+gUZA3</latexit><latexit sha1_base64="fW5auw2XE0e9ddyRpo CWLrr+DyY=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgadkVQY8FLx4r2FZplyWbZtvQJLskWaEs/RV ePCji1Z/jzX9j2u5BWx8MPN6bYWZenAlurO9/o8ra+sbmVnW7trO7t39QPzzqmDTXlLVpKlL9EBPDB FesbbkV7CHTjMhYsG48vpn53SemDU/VvZ1kLJRkqHjCKbFOeuzTEY+KKJhG9Ybv+XPgVRKUpAElWlH9 qz9IaS6ZslQQY3qBn9mwINpyKti01s8NywgdkyHrOaqIZCYs5gdP8ZlTBjhJtStl8Vz9PVEQacxExq5 TEjsyy95M/M/r5Ta5DguustwyRReLklxgm+LZ93jANaNWTBwhVHN3K6Yjogm1LqOaCyFYfnmVdC68wP eCu8tG0yvjqMIJnMI5BHAFTbiFFrSBgoRneIU3pNELekcfi9YKKmeO4Q/Q5w+gUZA3</latexit>
3
R
<latexit s ha1_base64="Qq2RFYOl P9uBAf3hhIalLgwSX9M= ">AAAB8HicbVBNS8NAE J3Ur1q/qh69LBbBU0hU0 GPBi8cq9kPaGDbbTbt0d xN2N0IJ/RVePCji1Z/jz X/jts1BWx8MPN6bYWZe lHKmjed9O6WV1bX1jfJm ZWt7Z3evun/Q0kmmCG2S hCeqE2FNOZO0aZjhtJM qikXEaTsaXU/99hNVmiX y3oxTGgg8kCxmBBsrPbT DPLybPJ6jsFrzXG8GtE z8gtSgQCOsfvX6CckElY ZwrHXX91IT5FgZRjidVH qZpikmIzygXUslFlQH+ ezgCTqxSh/FibIlDZqpv ydyLLQei8h2CmyGetGbi v953czEV0HOZJoZKsl8U ZxxZBI0/R71maLE8LEl mChmb0VkiBUmxmZUsSH4 iy8vk9aZ63uuf3tRq7tF HGU4gmM4BR8uoQ430IA mEBDwDK/w5ijnxXl3Pua tJaeYOYQ/cD5/AAQDj9A =</latexit><latexit s ha1_base64="Qq2RFYOl P9uBAf3hhIalLgwSX9M= ">AAAB8HicbVBNS8NAE J3Ur1q/qh69LBbBU0hU0 GPBi8cq9kPaGDbbTbt0d xN2N0IJ/RVePCji1Z/jz X/jts1BWx8MPN6bYWZe lHKmjed9O6WV1bX1jfJm ZWt7Z3evun/Q0kmmCG2S hCeqE2FNOZO0aZjhtJM qikXEaTsaXU/99hNVmiX y3oxTGgg8kCxmBBsrPbT DPLybPJ6jsFrzXG8GtE z8gtSgQCOsfvX6CckElY ZwrHXX91IT5FgZRjidVH qZpikmIzygXUslFlQH+ ezgCTqxSh/FibIlDZqpv ydyLLQei8h2CmyGetGbi v953czEV0HOZJoZKsl8U ZxxZBI0/R71maLE8LEl mChmb0VkiBUmxmZUsSH4 iy8vk9aZ63uuf3tRq7tF HGU4gmM4BR8uoQ430IA mEBDwDK/w5ijnxXl3Pua tJaeYOYQ/cD5/AAQDj9A =</latexit><latexit s ha1_base64="Qq2RFYOl P9uBAf3hhIalLgwSX9M= ">AAAB8HicbVBNS8NAE J3Ur1q/qh69LBbBU0hU0 GPBi8cq9kPaGDbbTbt0d xN2N0IJ/RVePCji1Z/jz X/jts1BWx8MPN6bYWZe lHKmjed9O6WV1bX1jfJm ZWt7Z3evun/Q0kmmCG2S hCeqE2FNOZO0aZjhtJM qikXEaTsaXU/99hNVmiX y3oxTGgg8kCxmBBsrPbT DPLybPJ6jsFrzXG8GtE z8gtSgQCOsfvX6CckElY ZwrHXX91IT5FgZRjidVH qZpikmIzygXUslFlQH+ ezgCTqxSh/FibIlDZqpv ydyLLQei8h2CmyGetGbi v953czEV0HOZJoZKsl8U ZxxZBI0/R71maLE8LEl mChmb0VkiBUmxmZUsSH4 iy8vk9aZ63uuf3tRq7tF HGU4gmM4BR8uoQ430IA mEBDwDK/w5ijnxXl3Pua tJaeYOYQ/cD5/AAQDj9A =</latexit><latexit s ha1_base64="Qq2RFYOl P9uBAf3hhIalLgwSX9M= ">AAAB8HicbVBNS8NAE J3Ur1q/qh69LBbBU0hU0 GPBi8cq9kPaGDbbTbt0d xN2N0IJ/RVePCji1Z/jz X/jts1BWx8MPN6bYWZe lHKmjed9O6WV1bX1jfJm ZWt7Z3evun/Q0kmmCG2S hCeqE2FNOZO0aZjhtJM qikXEaTsaXU/99hNVmiX y3oxTGgg8kCxmBBsrPbT DPLybPJ6jsFrzXG8GtE z8gtSgQCOsfvX6CckElY ZwrHXX91IT5FgZRjidVH qZpikmIzygXUslFlQH+ ezgCTqxSh/FibIlDZqpv ydyLLQei8h2CmyGetGbi v953czEV0HOZJoZKsl8U ZxxZBI0/R71maLE8LEl mChmb0VkiBUmxmZUsSH4 iy8vk9aZ63uuf3tRq7tF HGU4gmM4BR8uoQ430IA mEBDwDK/w5ijnxXl3Pua tJaeYOYQ/cD5/AAQDj9A =</latexit>
±
R
<latexit sha1_base64 ="+BJvUIp3LYuFzENk5IbhDxNoiLw=">AAAB8nic bVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gP SGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx 8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPz zqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm 5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR /WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sg LIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYC TVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5Dgu ushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENK FgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+ egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD 5zPH+K8kOo=</latexit><latexit sha1_base64 ="+BJvUIp3LYuFzENk5IbhDxNoiLw=">AAAB8nic bVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gP SGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx 8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPz zqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm 5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR /WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sg LIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYC TVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5Dgu ushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENK FgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+ egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD 5zPH+K8kOo=</latexit><latexit sha1_base64 ="+BJvUIp3LYuFzENk5IbhDxNoiLw=">AAAB8nic bVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gP SGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx 8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPz zqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm 5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR /WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sg LIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYC TVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5Dgu ushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENK FgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+ egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD 5zPH+K8kOo=</latexit><latexit sha1_base64 ="+BJvUIp3LYuFzENk5IbhDxNoiLw=">AAAB8nic bVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gP SGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx 8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPz zqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm 5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR /WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sg LIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYC TVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5Dgu ushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENK FgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+ egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD 5zPH+K8kOo=</latexit>
W⌥
R
<latexit sha1_base64 ="ugYTLrZ66+XWP1561tSr7d4kK90=">AAAB8nic bVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gP SGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx 8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPz zqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm 5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR /WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sg LIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYC TVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5Dgu ushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENK FgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+ egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD 5zPH+K5kOo=</latexit><latexit sha1_base64 ="ugYTLrZ66+XWP1561tSr7d4kK90=">AAAB8nic bVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gP SGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx 8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPz zqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm 5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR /WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sg LIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYC TVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5Dgu ushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENK FgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+ egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD 5zPH+K5kOo=</latexit><latexit sha1_base64 ="ugYTLrZ66+XWP1561tSr7d4kK90=">AAAB8nic bVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gP SGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx 8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPz zqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm 5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR /WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sg LIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYC TVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5Dgu ushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENK FgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+ egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD 5zPH+K5kOo=</latexit><latexit sha1_base64 ="ugYTLrZ66+XWP1561tSr7d4kK90=">AAAB8nic bVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gP SGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx 8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPz zqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm 5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR /WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sg LIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYC TVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5Dgu ushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENK FgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+ egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD 5zPH+K5kOo=</latexit>
W±
R
<latexit s ha1_base64="+BJvUIp3 LYuFzENk5IbhDxNoiLw= ">AAAB8nicbVBNS8NAE N3Ur1q/qh69LBbBU0hE0 GPBi8cq9gPSGDbbTbt0d xN2J0IJ/RlePCji1V/jz X/jts1BWx8MPN6bYWZe nAluwPO+ncra+sbmVnW7 trO7t39QPzzqmDTXlLVp KlLdi4lhgivWBg6C9TL NiIwF68bjm5nffWLa8FQ 9wCRjoSRDxRNOCVgp6EZ FdD997GcSR/WG53pz4F Xil6SBSrSi+ld/kNJcMg VUEGMC38sgLIgGTgWb1v q5YRmhYzJkgaWKSGbCY n7yFJ9ZZYCTVNtSgOfq7 4mCSGMmMradksDILHsz8 T8vyCG5DguushyYootFS S4wpHj2Px5wzSiIiSWE am5vxXRENKFgU6rZEPzl l1dJ58L1Pde/u2w03TKO KjpBp+gc+egKNdEtaqE 2oihFz+gVvTngvDjvzse iteKUM8foD5zPH+K8kOo =</latexit><latexit s ha1_base64="+BJvUIp3 LYuFzENk5IbhDxNoiLw= ">AAAB8nicbVBNS8NAE N3Ur1q/qh69LBbBU0hE0 GPBi8cq9gPSGDbbTbt0d xN2J0IJ/RlePCji1V/jz X/jts1BWx8MPN6bYWZe nAluwPO+ncra+sbmVnW7 trO7t39QPzzqmDTXlLVp KlLdi4lhgivWBg6C9TL NiIwF68bjm5nffWLa8FQ 9wCRjoSRDxRNOCVgp6EZ FdD997GcSR/WG53pz4F Xil6SBSrSi+ld/kNJcMg VUEGMC38sgLIgGTgWb1v q5YRmhYzJkgaWKSGbCY n7yFJ9ZZYCTVNtSgOfq7 4mCSGMmMradksDILHsz8 T8vyCG5DguushyYootFS S4wpHj2Px5wzSiIiSWE am5vxXRENKFgU6rZEPzl l1dJ58L1Pde/u2w03TKO KjpBp+gc+egKNdEtaqE 2oihFz+gVvTngvDjvzse iteKUM8foD5zPH+K8kOo =</latexit><latexit s ha1_base64="+BJvUIp3 LYuFzENk5IbhDxNoiLw= ">AAAB8nicbVBNS8NAE N3Ur1q/qh69LBbBU0hE0 GPBi8cq9gPSGDbbTbt0d xN2J0IJ/RlePCji1V/jz X/jts1BWx8MPN6bYWZe nAluwPO+ncra+sbmVnW7 trO7t39QPzzqmDTXlLVp KlLdi4lhgivWBg6C9TL NiIwF68bjm5nffWLa8FQ 9wCRjoSRDxRNOCVgp6EZ FdD997GcSR/WG53pz4F Xil6SBSrSi+ld/kNJcMg VUEGMC38sgLIgGTgWb1v q5YRmhYzJkgaWKSGbCY n7yFJ9ZZYCTVNtSgOfq7 4mCSGMmMradksDILHsz8 T8vyCG5DguushyYootFS S4wpHj2Px5wzSiIiSWE am5vxXRENKFgU6rZEPzl l1dJ58L1Pde/u2w03TKO KjpBp+gc+egKNdEtaqE 2oihFz+gVvTngvDjvzse iteKUM8foD5zPH+K8kOo =</latexit><latexit s ha1_base64="+BJvUIp3 LYuFzENk5IbhDxNoiLw= ">AAAB8nicbVBNS8NAE N3Ur1q/qh69LBbBU0hE0 GPBi8cq9gPSGDbbTbt0d xN2J0IJ/RlePCji1V/jz X/jts1BWx8MPN6bYWZe nAluwPO+ncra+sbmVnW7 trO7t39QPzzqmDTXlLVp KlLdi4lhgivWBg6C9TL NiIwF68bjm5nffWLa8FQ 9wCRjoSRDxRNOCVgp6EZ FdD997GcSR/WG53pz4F Xil6SBSrSi+ld/kNJcMg VUEGMC38sgLIgGTgWb1v q5YRmhYzJkgaWKSGbCY n7yFJ9ZZYCTVNtSgOfq7 4mCSGMmMradksDILHsz8 T8vyCG5DguushyYootFS S4wpHj2Px5wzSiIiSWE am5vxXRENKFgU6rZEPzl l1dJ58L1Pde/u2w03TKO KjpBp+gc+egKNdEtaqE 2oihFz+gVvTngvDjvzse iteKUM8foD5zPH+K8kOo =</latexit>
⌥
R
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<latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit >
⌥
R
<latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit >
W 3
R
<latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit >
3
R
<latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit >
m
R
<latexit sha1_base64="ct659DTfdxaBItdOT6 2HsSs1LYY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEqMeCF49V7Ie0MWy2m3bp7ibsboQS+iu 8eFDEqz/Hm//GbZuDtj4YeLw3w8y8KOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorZNMEdoiCU9UN8Kac iZpyzDDaTdVFIuI0040vp75nSeqNEvkvZmkNBB4KFnMCDZWeuiEeXg3fRQorNY815sDrRK/IDUo0Ayr X/1BQjJBpSEca93zvdQEOVaGEU6nlX6maYrJGA9pz1KJBdVBPj94is6sMkBxomxJg+bq74kcC60nIrK dApuRXvZm4n9eLzPxVZAzmWaGSrJYFGccmQTNvkcDpigxfGIJJorZWxEZYYWJsRlVbAj+8surpH3h+p 7r317WGm4RRxlO4BTOwYc6NOAGmtACAgKe4RXeHOW8OO/Ox6K15BQzx/AHzucPXCWQCg==</latexit ><latexit sha1_base64="ct659DTfdxaBItdOT6 2HsSs1LYY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEqMeCF49V7Ie0MWy2m3bp7ibsboQS+iu 8eFDEqz/Hm//GbZuDtj4YeLw3w8y8KOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorZNMEdoiCU9UN8Kac iZpyzDDaTdVFIuI0040vp75nSeqNEvkvZmkNBB4KFnMCDZWeuiEeXg3fRQorNY815sDrRK/IDUo0Ayr X/1BQjJBpSEca93zvdQEOVaGEU6nlX6maYrJGA9pz1KJBdVBPj94is6sMkBxomxJg+bq74kcC60nIrK dApuRXvZm4n9eLzPxVZAzmWaGSrJYFGccmQTNvkcDpigxfGIJJorZWxEZYYWJsRlVbAj+8surpH3h+p 7r317WGm4RRxlO4BTOwYc6NOAGmtACAgKe4RXeHOW8OO/Ox6K15BQzx/AHzucPXCWQCg==</latexit ><latexit sha1_base64="ct659DTfdxaBItdOT6 2HsSs1LYY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEqMeCF49V7Ie0MWy2m3bp7ibsboQS+iu 8eFDEqz/Hm//GbZuDtj4YeLw3w8y8KOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorZNMEdoiCU9UN8Kac iZpyzDDaTdVFIuI0040vp75nSeqNEvkvZmkNBB4KFnMCDZWeuiEeXg3fRQorNY815sDrRK/IDUo0Ayr X/1BQjJBpSEca93zvdQEOVaGEU6nlX6maYrJGA9pz1KJBdVBPj94is6sMkBxomxJg+bq74kcC60nIrK dApuRXvZm4n9eLzPxVZAzmWaGSrJYFGccmQTNvkcDpigxfGIJJorZWxEZYYWJsRlVbAj+8surpH3h+p 7r317WGm4RRxlO4BTOwYc6NOAGmtACAgKe4RXeHOW8OO/Ox6K15BQzx/AHzucPXCWQCg==</latexit ><latexit sha1_base64="ct659DTfdxaBItdOT6 2HsSs1LYY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEqMeCF49V7Ie0MWy2m3bp7ibsboQS+iu 8eFDEqz/Hm//GbZuDtj4YeLw3w8y8KOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorZNMEdoiCU9UN8Kac iZpyzDDaTdVFIuI0040vp75nSeqNEvkvZmkNBB4KFnMCDZWeuiEeXg3fRQorNY815sDrRK/IDUo0Ayr X/1BQjJBpSEca93zvdQEOVaGEU6nlX6maYrJGA9pz1KJBdVBPj94is6sMkBxomxJg+bq74kcC60nIrK dApuRXvZm4n9eLzPxVZAzmWaGSrJYFGccmQTNvkcDpigxfGIJJorZWxEZYYWJsRlVbAj+8surpH3h+p 7r317WGm4RRxlO4BTOwYc6NOAGmtACAgKe4RXeHOW8OO/Ox6K15BQzx/AHzucPXCWQCg==</latexit >
n
R
<latexit sha1_base64="aMpwZOlu5sNFj/n1I6 DxY6V4/xw=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4CokIeix48VjFfkAbw2a7bZduNnF3IpTQP+H FgyJe/Tve/Ddu2xy09cHA470ZZuZFqRQGPe/bWVldW9/YLG2Vt3d29/YrB4dNk2Sa8QZLZKLbETVcC sUbKFDydqo5jSPJW9Hoeuq3nrg2IlH3OE55ENOBEn3BKFqp3Qrz8G7yoMJK1XO9Gcgy8QtShQL1sPLV 7SUsi7lCJqkxHd9LMcipRsEkn5S7meEpZSM64B1LFY25CfLZvRNyapUe6SfalkIyU39P5DQ2ZhxHtjO mODSL3lT8z+tk2L8KcqHSDLli80X9TBJMyPR50hOaM5RjSyjTwt5K2JBqytBGVLYh+IsvL5Pmuet7rn 97Ua25RRwlOIYTOAMfLqEGN1CHBjCQ8Ayv8OY8Oi/Ou/Mxb11xipkj+APn8wcFDY/h</latexit><latexit sha1_base64="aMpwZOlu5sNFj/n1I6 DxY6V4/xw=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4CokIeix48VjFfkAbw2a7bZduNnF3IpTQP+H FgyJe/Tve/Ddu2xy09cHA470ZZuZFqRQGPe/bWVldW9/YLG2Vt3d29/YrB4dNk2Sa8QZLZKLbETVcC sUbKFDydqo5jSPJW9Hoeuq3nrg2IlH3OE55ENOBEn3BKFqp3Qrz8G7yoMJK1XO9Gcgy8QtShQL1sPLV 7SUsi7lCJqkxHd9LMcipRsEkn5S7meEpZSM64B1LFY25CfLZvRNyapUe6SfalkIyU39P5DQ2ZhxHtjO mODSL3lT8z+tk2L8KcqHSDLli80X9TBJMyPR50hOaM5RjSyjTwt5K2JBqytBGVLYh+IsvL5Pmuet7rn 97Ua25RRwlOIYTOAMfLqEGN1CHBjCQ8Ayv8OY8Oi/Ou/Mxb11xipkj+APn8wcFDY/h</latexit><latexit sha1_base64="aMpwZOlu5sNFj/n1I6 DxY6V4/xw=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4CokIeix48VjFfkAbw2a7bZduNnF3IpTQP+H FgyJe/Tve/Ddu2xy09cHA470ZZuZFqRQGPe/bWVldW9/YLG2Vt3d29/YrB4dNk2Sa8QZLZKLbETVcC sUbKFDydqo5jSPJW9Hoeuq3nrg2IlH3OE55ENOBEn3BKFqp3Qrz8G7yoMJK1XO9Gcgy8QtShQL1sPLV 7SUsi7lCJqkxHd9LMcipRsEkn5S7meEpZSM64B1LFY25CfLZvRNyapUe6SfalkIyU39P5DQ2ZhxHtjO mODSL3lT8z+tk2L8KcqHSDLli80X9TBJMyPR50hOaM5RjSyjTwt5K2JBqytBGVLYh+IsvL5Pmuet7rn 97Ua25RRwlOIYTOAMfLqEGN1CHBjCQ8Ayv8OY8Oi/Ou/Mxb11xipkj+APn8wcFDY/h</latexit><latexit sha1_base64="aMpwZOlu5sNFj/n1I6 DxY6V4/xw=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4CokIeix48VjFfkAbw2a7bZduNnF3IpTQP+H FgyJe/Tve/Ddu2xy09cHA470ZZuZFqRQGPe/bWVldW9/YLG2Vt3d29/YrB4dNk2Sa8QZLZKLbETVcC sUbKFDydqo5jSPJW9Hoeuq3nrg2IlH3OE55ENOBEn3BKFqp3Qrz8G7yoMJK1XO9Gcgy8QtShQL1sPLV 7SUsi7lCJqkxHd9LMcipRsEkn5S7meEpZSM64B1LFY25CfLZvRNyapUe6SfalkIyU39P5DQ2ZhxHtjO mODSL3lT8z+tk2L8KcqHSDLli80X9TBJMyPR50hOaM5RjSyjTwt5K2JBqytBGVLYh+IsvL5Pmuet7rn 97Ua25RRwlOIYTOAMfLqEGN1CHBjCQ8Ayv8OY8Oi/Ou/Mxb11xipkj+APn8wcFDY/h</latexit>
Wm
R
<latexit sha1_base64 ="ct659DTfdxaBItdOT62HsSs1LYY=">AAAB8Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0hEqMeCF49V7Ie 0MWy2m3bp7ibsboQS+iu8eFDEqz/Hm//GbZuDtj 4YeLw3w8y8KOVMG8/7dkpr6xubW+Xtys7u3v5B9f CorZNMEdoiCU9UN8KaciZpyzDDaTdVFIuI0040v p75nSeqNEvkvZmkNBB4KFnMCDZWeuiEeXg3fRQor NY815sDrRK/IDUo0AyrX/1BQjJBpSEca93zvdQE OVaGEU6nlX6maYrJGA9pz1KJBdVBPj94is6sMkB xomxJg+bq74kcC60nIrKdApuRXvZm4n9eLzPxVZA zmWaGSrJYFGccmQTNvkcDpigxfGIJJorZWxEZYY WJsRlVbAj+8surpH3h+p7r317WGm4RRxlO4BTOw Yc6NOAGmtACAgKe4RXeHOW8OO/Ox6K15BQzx/AHz ucPXCWQCg==</latexit><latexit sha1_base64 ="ct659DTfdxaBItdOT62HsSs1LYY=">AAAB8Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0hEqMeCF49V7Ie 0MWy2m3bp7ibsboQS+iu8eFDEqz/Hm//GbZuDtj 4YeLw3w8y8KOVMG8/7dkpr6xubW+Xtys7u3v5B9f CorZNMEdoiCU9UN8KaciZpyzDDaTdVFIuI0040v p75nSeqNEvkvZmkNBB4KFnMCDZWeuiEeXg3fRQor NY815sDrRK/IDUo0AyrX/1BQjJBpSEca93zvdQE OVaGEU6nlX6maYrJGA9pz1KJBdVBPj94is6sMkB xomxJg+bq74kcC60nIrKdApuRXvZm4n9eLzPxVZA zmWaGSrJYFGccmQTNvkcDpigxfGIJJorZWxEZYY WJsRlVbAj+8surpH3h+p7r317WGm4RRxlO4BTOw Yc6NOAGmtACAgKe4RXeHOW8OO/Ox6K15BQzx/AHz ucPXCWQCg==</latexit><latexit sha1_base64 ="ct659DTfdxaBItdOT62HsSs1LYY=">AAAB8Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0hEqMeCF49V7Ie 0MWy2m3bp7ibsboQS+iu8eFDEqz/Hm//GbZuDtj 4YeLw3w8y8KOVMG8/7dkpr6xubW+Xtys7u3v5B9f CorZNMEdoiCU9UN8KaciZpyzDDaTdVFIuI0040v p75nSeqNEvkvZmkNBB4KFnMCDZWeuiEeXg3fRQor NY815sDrRK/IDUo0AyrX/1BQjJBpSEca93zvdQE OVaGEU6nlX6maYrJGA9pz1KJBdVBPj94is6sMkB xomxJg+bq74kcC60nIrKdApuRXvZm4n9eLzPxVZA zmWaGSrJYFGccmQTNvkcDpigxfGIJJorZWxEZYY WJsRlVbAj+8surpH3h+p7r317WGm4RRxlO4BTOw Yc6NOAGmtACAgKe4RXeHOW8OO/Ox6K15BQzx/AHz ucPXCWQCg==</latexit><latexit sha1_base64 ="ct659DTfdxaBItdOT62HsSs1LYY=">AAAB8Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0hEqMeCF49V7Ie 0MWy2m3bp7ibsboQS+iu8eFDEqz/Hm//GbZuDtj 4YeLw3w8y8KOVMG8/7dkpr6xubW+Xtys7u3v5B9f CorZNMEdoiCU9UN8KaciZpyzDDaTdVFIuI0040v p75nSeqNEvkvZmkNBB4KFnMCDZWeuiEeXg3fRQor NY815sDrRK/IDUo0AyrX/1BQjJBpSEca93zvdQE OVaGEU6nlX6maYrJGA9pz1KJBdVBPj94is6sMkB xomxJg+bq74kcC60nIrKdApuRXvZm4n9eLzPxVZA zmWaGSrJYFGccmQTNvkcDpigxfGIJJorZWxEZYY WJsRlVbAj+8surpH3h+p7r317WGm4RRxlO4BTOw Yc6NOAGmtACAgKe4RXeHOW8OO/Ox6K15BQzx/AHz ucPXCWQCg==</latexit>
n
R
<latexit sha1_base64 ="aMpwZOlu5sNFj/n1I6DxY6V4/xw=">AAAB73ic bVBNS8NAEJ34WetX1aOXxSJ4CokIeix48VjFfkA bw2a7bZduNnF3IpTQP+HFgyJe/Tve/Ddu2xy09c HA470ZZuZFqRQGPe/bWVldW9/YLG2Vt3d29/YrB4 dNk2Sa8QZLZKLbETVcCsUbKFDydqo5jSPJW9Hoe uq3nrg2IlH3OE55ENOBEn3BKFqp3Qrz8G7yoMJK1 XO9Gcgy8QtShQL1sPLV7SUsi7lCJqkxHd9LMcip RsEkn5S7meEpZSM64B1LFY25CfLZvRNyapUe6Sf alkIyU39P5DQ2ZhxHtjOmODSL3lT8z+tk2L8KcqH SDLli80X9TBJMyPR50hOaM5RjSyjTwt5K2JBqyt BGVLYh+IsvL5Pmuet7rn97Ua25RRwlOIYTOAMfL qEGN1CHBjCQ8Ayv8OY8Oi/Ou/Mxb11xipkj+APn8 wcFDY/h</latexit><latexit sha1_base64 ="aMpwZOlu5sNFj/n1I6DxY6V4/xw=">AAAB73ic bVBNS8NAEJ34WetX1aOXxSJ4CokIeix48VjFfkA bw2a7bZduNnF3IpTQP+HFgyJe/Tve/Ddu2xy09c HA470ZZuZFqRQGPe/bWVldW9/YLG2Vt3d29/YrB4 dNk2Sa8QZLZKLbETVcCsUbKFDydqo5jSPJW9Hoe uq3nrg2IlH3OE55ENOBEn3BKFqp3Qrz8G7yoMJK1 XO9Gcgy8QtShQL1sPLV7SUsi7lCJqkxHd9LMcip RsEkn5S7meEpZSM64B1LFY25CfLZvRNyapUe6Sf alkIyU39P5DQ2ZhxHtjOmODSL3lT8z+tk2L8KcqH SDLli80X9TBJMyPR50hOaM5RjSyjTwt5K2JBqyt BGVLYh+IsvL5Pmuet7rn97Ua25RRwlOIYTOAMfL qEGN1CHBjCQ8Ayv8OY8Oi/Ou/Mxb11xipkj+APn8 wcFDY/h</latexit><latexit sha1_base64 ="aMpwZOlu5sNFj/n1I6DxY6V4/xw=">AAAB73ic bVBNS8NAEJ34WetX1aOXxSJ4CokIeix48VjFfkA bw2a7bZduNnF3IpTQP+HFgyJe/Tve/Ddu2xy09c HA470ZZuZFqRQGPe/bWVldW9/YLG2Vt3d29/YrB4 dNk2Sa8QZLZKLbETVcCsUbKFDydqo5jSPJW9Hoe uq3nrg2IlH3OE55ENOBEn3BKFqp3Qrz8G7yoMJK1 XO9Gcgy8QtShQL1sPLV7SUsi7lCJqkxHd9LMcip RsEkn5S7meEpZSM64B1LFY25CfLZvRNyapUe6Sf alkIyU39P5DQ2ZhxHtjOmODSL3lT8z+tk2L8KcqH SDLli80X9TBJMyPR50hOaM5RjSyjTwt5K2JBqyt BGVLYh+IsvL5Pmuet7rn97Ua25RRwlOIYTOAMfL qEGN1CHBjCQ8Ayv8OY8Oi/Ou/Mxb11xipkj+APn8 wcFDY/h</latexit><latexit sha1_base64 ="aMpwZOlu5sNFj/n1I6DxY6V4/xw=">AAAB73ic bVBNS8NAEJ34WetX1aOXxSJ4CokIeix48VjFfkA bw2a7bZduNnF3IpTQP+HFgyJe/Tve/Ddu2xy09c HA470ZZuZFqRQGPe/bWVldW9/YLG2Vt3d29/YrB4 dNk2Sa8QZLZKLbETVcCsUbKFDydqo5jSPJW9Hoe uq3nrg2IlH3OE55ENOBEn3BKFqp3Qrz8G7yoMJK1 XO9Gcgy8QtShQL1sPLV7SUsi7lCJqkxHd9LMcip RsEkn5S7meEpZSM64B1LFY25CfLZvRNyapUe6Sf alkIyU39P5DQ2ZhxHtjOmODSL3lT8z+tk2L8KcqH SDLli80X9TBJMyPR50hOaM5RjSyjTwt5K2JBqyt BGVLYh+IsvL5Pmuet7rn97Ua25RRwlOIYTOAMfL qEGN1CHBjCQ8Ayv8OY8Oi/Ou/Mxb11xipkj+APn8 wcFDY/h</latexit>
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<latexit sha1_ base64="tw7+68a1QluPZLyhPN+ 1qRNIk9U=">AAAB8HicbVBNSwMx EJ3Ur1q/qh69BKvgqeyKoMeCF48 V7Ie0y5JNs21okl2SrFCW/govHh Tx6s/x5r8xbfegrQ8GHu/NMDMvS gU31vO+UWltfWNzq7xd2dnd2z+o Hh61TZJpylo0EYnuRsQwwRVrWW4 F66aaERkJ1onGtzO/88S04Yl6sJ OUBZIMFY85JdZJj3064mEe+tOwW vPq3hx4lfgFqUGBZlj96g8Smkmm LBXEmJ7vpTbIibacCjat9DPDUkL HZMh6jioimQny+cFTfO6UAY4T7U pZPFd/T+REGjORkeuUxI7MsjcT/ /N6mY1vgpyrNLNM0cWiOBPYJnj2 PR5wzagVE0cI1dzdiumIaEKty6j iQvCXX14l7cu679X9+6ta46yIow wncAoX4MM1NOAOmtACChKe4RXe kEYv6B19LFpLqJg5hj9Anz+dT5A t</latexit><latexit sha1_ base64="tw7+68a1QluPZLyhPN+ 1qRNIk9U=">AAAB8HicbVBNSwMx EJ3Ur1q/qh69BKvgqeyKoMeCF48 V7Ie0y5JNs21okl2SrFCW/govHh Tx6s/x5r8xbfegrQ8GHu/NMDMvS gU31vO+UWltfWNzq7xd2dnd2z+o Hh61TZJpylo0EYnuRsQwwRVrWW4 F66aaERkJ1onGtzO/88S04Yl6sJ OUBZIMFY85JdZJj3064mEe+tOwW vPq3hx4lfgFqUGBZlj96g8Smkmm LBXEmJ7vpTbIibacCjat9DPDUkL HZMh6jioimQny+cFTfO6UAY4T7U pZPFd/T+REGjORkeuUxI7MsjcT/ /N6mY1vgpyrNLNM0cWiOBPYJnj2 PR5wzagVE0cI1dzdiumIaEKty6j iQvCXX14l7cu679X9+6ta46yIow wncAoX4MM1NOAOmtACChKe4RXe kEYv6B19LFpLqJg5hj9Anz+dT5A t</latexit><latexit sha1_ base64="tw7+68a1QluPZLyhPN+ 1qRNIk9U=">AAAB8HicbVBNSwMx EJ3Ur1q/qh69BKvgqeyKoMeCF48 V7Ie0y5JNs21okl2SrFCW/govHh Tx6s/x5r8xbfegrQ8GHu/NMDMvS gU31vO+UWltfWNzq7xd2dnd2z+o Hh61TZJpylo0EYnuRsQwwRVrWW4 F66aaERkJ1onGtzO/88S04Yl6sJ OUBZIMFY85JdZJj3064mEe+tOwW vPq3hx4lfgFqUGBZlj96g8Smkmm LBXEmJ7vpTbIibacCjat9DPDUkL HZMh6jioimQny+cFTfO6UAY4T7U pZPFd/T+REGjORkeuUxI7MsjcT/ /N6mY1vgpyrNLNM0cWiOBPYJnj2 PR5wzagVE0cI1dzdiumIaEKty6j iQvCXX14l7cu679X9+6ta46yIow wncAoX4MM1NOAOmtACChKe4RXe kEYv6B19LFpLqJg5hj9Anz+dT5A t</latexit><latexit sha1_ base64="tw7+68a1QluPZLyhPN+ 1qRNIk9U=">AAAB8HicbVBNSwMx EJ3Ur1q/qh69BKvgqeyKoMeCF48 V7Ie0y5JNs21okl2SrFCW/govHh Tx6s/x5r8xbfegrQ8GHu/NMDMvS gU31vO+UWltfWNzq7xd2dnd2z+o Hh61TZJpylo0EYnuRsQwwRVrWW4 F66aaERkJ1onGtzO/88S04Yl6sJ OUBZIMFY85JdZJj3064mEe+tOwW vPq3hx4lfgFqUGBZlj96g8Smkmm LBXEmJ7vpTbIibacCjat9DPDUkL HZMh6jioimQny+cFTfO6UAY4T7U pZPFd/T+REGjORkeuUxI7MsjcT/ /N6mY1vgpyrNLNM0cWiOBPYJnj2 PR5wzagVE0cI1dzdiumIaEKty6j iQvCXX14l7cu679X9+6ta46yIow wncAoX4MM1NOAOmtACChKe4RXe kEYv6B19LFpLqJg5hj9Anz+dT5A t</latexit>
1
<latexit sha1_ base64="tw7+68a1QluPZLyhPN+ 1qRNIk9U=">AAAB8HicbVBNSwMx EJ3Ur1q/qh69BKvgqeyKoMeCF48 V7Ie0y5JNs21okl2SrFCW/govHh Tx6s/x5r8xbfegrQ8GHu/NMDMvS gU31vO+UWltfWNzq7xd2dnd2z+o Hh61TZJpylo0EYnuRsQwwRVrWW4 F66aaERkJ1onGtzO/88S04Yl6sJ OUBZIMFY85JdZJj3064mEe+tOwW vPq3hx4lfgFqUGBZlj96g8Smkmm LBXEmJ7vpTbIibacCjat9DPDUkL HZMh6jioimQny+cFTfO6UAY4T7U pZPFd/T+REGjORkeuUxI7MsjcT/ /N6mY1vgpyrNLNM0cWiOBPYJnj2 PR5wzagVE0cI1dzdiumIaEKty6j iQvCXX14l7cu679X9+6ta46yIow wncAoX4MM1NOAOmtACChKe4RXe kEYv6B19LFpLqJg5hj9Anz+dT5A t</latexit><latexit sha1_ base64="tw7+68a1QluPZLyhPN+ 1qRNIk9U=">AAAB8HicbVBNSwMx EJ3Ur1q/qh69BKvgqeyKoMeCF48 V7Ie0y5JNs21okl2SrFCW/govHh Tx6s/x5r8xbfegrQ8GHu/NMDMvS gU31vO+UWltfWNzq7xd2dnd2z+o Hh61TZJpylo0EYnuRsQwwRVrWW4 F66aaERkJ1onGtzO/88S04Yl6sJ OUBZIMFY85JdZJj3064mEe+tOwW vPq3hx4lfgFqUGBZlj96g8Smkmm LBXEmJ7vpTbIibacCjat9DPDUkL HZMh6jioimQny+cFTfO6UAY4T7U pZPFd/T+REGjORkeuUxI7MsjcT/ /N6mY1vgpyrNLNM0cWiOBPYJnj2 PR5wzagVE0cI1dzdiumIaEKty6j iQvCXX14l7cu679X9+6ta46yIow wncAoX4MM1NOAOmtACChKe4RXe kEYv6B19LFpLqJg5hj9Anz+dT5A t</latexit><latexit sha1_ base64="tw7+68a1QluPZLyhPN+ 1qRNIk9U=">AAAB8HicbVBNSwMx EJ3Ur1q/qh69BKvgqeyKoMeCF48 V7Ie0y5JNs21okl2SrFCW/govHh Tx6s/x5r8xbfegrQ8GHu/NMDMvS gU31vO+UWltfWNzq7xd2dnd2z+o Hh61TZJpylo0EYnuRsQwwRVrWW4 F66aaERkJ1onGtzO/88S04Yl6sJ OUBZIMFY85JdZJj3064mEe+tOwW vPq3hx4lfgFqUGBZlj96g8Smkmm LBXEmJ7vpTbIibacCjat9DPDUkL HZMh6jioimQny+cFTfO6UAY4T7U pZPFd/T+REGjORkeuUxI7MsjcT/ /N6mY1vgpyrNLNM0cWiOBPYJnj2 PR5wzagVE0cI1dzdiumIaEKty6j iQvCXX14l7cu679X9+6ta46yIow wncAoX4MM1NOAOmtACChKe4RXe kEYv6B19LFpLqJg5hj9Anz+dT5A t</latexit><latexit sha1_ base64="tw7+68a1QluPZLyhPN+ 1qRNIk9U=">AAAB8HicbVBNSwMx EJ3Ur1q/qh69BKvgqeyKoMeCF48 V7Ie0y5JNs21okl2SrFCW/govHh Tx6s/x5r8xbfegrQ8GHu/NMDMvS gU31vO+UWltfWNzq7xd2dnd2z+o Hh61TZJpylo0EYnuRsQwwRVrWW4 F66aaERkJ1onGtzO/88S04Yl6sJ OUBZIMFY85JdZJj3064mEe+tOwW vPq3hx4lfgFqUGBZlj96g8Smkmm LBXEmJ7vpTbIibacCjat9DPDUkL HZMh6jioimQny+cFTfO6UAY4T7U pZPFd/T+REGjORkeuUxI7MsjcT/ /N6mY1vgpyrNLNM0cWiOBPYJnj2 PR5wzagVE0cI1dzdiumIaEKty6j iQvCXX14l7cu679X9+6ta46yIow wncAoX4MM1NOAOmtACChKe4RXe kEYv6B19LFpLqJg5hj9Anz+dT5A t</latexit>
1
<latexit sha1_base64="tw7+6 8a1QluPZLyhPN+1qRNIk9U=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69B KvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfe grQ8GHu/NMDMvSgU31vO+UWltfWNzq7xd2dnd2z+oHh61TZJpylo0E YnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZ Jj3064mEe+tOwWvPq3hx4lfgFqUGBZlj96g8SmkmmLBXEmJ7vpTbIi bacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjO RkeuUxI7MsjcT//N6mY1vgpyrNLNM0cWiOBPYJnj2PR5wzagVE0cI1 dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOA OmtACChKe4RXekEYv6B19LFpLqJg5hj9Anz+dT5At</latexit><latexit sha1_base64="tw7+6 8a1QluPZLyhPN+1qRNIk9U=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69B KvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfe grQ8GHu/NMDMvSgU31vO+UWltfWNzq7xd2dnd2z+oHh61TZJpylo0E YnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZ Jj3064mEe+tOwWvPq3hx4lfgFqUGBZlj96g8SmkmmLBXEmJ7vpTbIi bacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjO RkeuUxI7MsjcT//N6mY1vgpyrNLNM0cWiOBPYJnj2PR5wzagVE0cI1 dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOA OmtACChKe4RXekEYv6B19LFpLqJg5hj9Anz+dT5At</latexit><latexit sha1_base64="tw7+6 8a1QluPZLyhPN+1qRNIk9U=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69B KvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfe grQ8GHu/NMDMvSgU31vO+UWltfWNzq7xd2dnd2z+oHh61TZJpylo0E YnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZ Jj3064mEe+tOwWvPq3hx4lfgFqUGBZlj96g8SmkmmLBXEmJ7vpTbIi bacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjO RkeuUxI7MsjcT//N6mY1vgpyrNLNM0cWiOBPYJnj2PR5wzagVE0cI1 dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOA OmtACChKe4RXekEYv6B19LFpLqJg5hj9Anz+dT5At</latexit><latexit sha1_base64="tw7+6 8a1QluPZLyhPN+1qRNIk9U=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69B KvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfe grQ8GHu/NMDMvSgU31vO+UWltfWNzq7xd2dnd2z+oHh61TZJpylo0E YnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZ Jj3064mEe+tOwWvPq3hx4lfgFqUGBZlj96g8SmkmmLBXEmJ7vpTbIi bacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjO RkeuUxI7MsjcT//N6mY1vgpyrNLNM0cWiOBPYJnj2PR5wzagVE0cI1 dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOA OmtACChKe4RXekEYv6B19LFpLqJg5hj9Anz+dT5At</latexit>
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1
<latexit sha1_base64="tw7+68a1QluPZLyhPN+1qRNIk9U=">AA AB8HicbVBNSwMxEJ3Ur1q/qh69BKvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU31vO+UWltfW Nzq7xd2dnd2z+oHh61TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZJj3064mEe+tOwWvPq3hx4lfgFqU GBZlj96g8SmkmmLBXEmJ7vpTbIibacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjORkeuUxI7MsjcT//N6mY1vgpyrNL NM0cWiOBPYJnj2PR5wzagVE0cI1dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOAOmtACChKe4RXekEYv6B19LFpLqJ g5hj9Anz+dT5At</latexit><latexit sha1_base64="tw7+68a1QluPZLyhPN+1qRNIk9U=">AA AB8HicbVBNSwMxEJ3Ur1q/qh69BKvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU31vO+UWltfW Nzq7xd2dnd2z+oHh61TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZJj3064mEe+tOwWvPq3hx4lfgFqU GBZlj96g8SmkmmLBXEmJ7vpTbIibacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjORkeuUxI7MsjcT//N6mY1vgpyrNL NM0cWiOBPYJnj2PR5wzagVE0cI1dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOAOmtACChKe4RXekEYv6B19LFpLqJ g5hj9Anz+dT5At</latexit><latexit sha1_base64="tw7+68a1QluPZLyhPN+1qRNIk9U=">AA AB8HicbVBNSwMxEJ3Ur1q/qh69BKvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU31vO+UWltfW Nzq7xd2dnd2z+oHh61TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZJj3064mEe+tOwWvPq3hx4lfgFqU GBZlj96g8SmkmmLBXEmJ7vpTbIibacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjORkeuUxI7MsjcT//N6mY1vgpyrNL NM0cWiOBPYJnj2PR5wzagVE0cI1dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOAOmtACChKe4RXekEYv6B19LFpLqJ g5hj9Anz+dT5At</latexit><latexit sha1_base64="tw7+68a1QluPZLyhPN+1qRNIk9U=">AA AB8HicbVBNSwMxEJ3Ur1q/qh69BKvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU31vO+UWltfW Nzq7xd2dnd2z+oHh61TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZJj3064mEe+tOwWvPq3hx4lfgFqU GBZlj96g8SmkmmLBXEmJ7vpTbIibacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjORkeuUxI7MsjcT//N6mY1vgpyrNL NM0cWiOBPYJnj2PR5wzagVE0cI1dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOAOmtACChKe4RXekEYv6B19LFpLqJ g5hj9Anz+dT5At</latexit>
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1
<latexit sha1_base64="tw7+68a1QluPZLyhPN+1qRNIk9U=">AA AB8HicbVBNSwMxEJ3Ur1q/qh69BKvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU31vO+UWltfW Nzq7xd2dnd2z+oHh61TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZJj3064mEe+tOwWvPq3hx4lfgFqU GBZlj96g8SmkmmLBXEmJ7vpTbIibacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjORkeuUxI7MsjcT//N6mY1vgpyrNL NM0cWiOBPYJnj2PR5wzagVE0cI1dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOAOmtACChKe4RXekEYv6B19LFpLqJ g5hj9Anz+dT5At</latexit><latexit sha1_base64="tw7+68a1QluPZLyhPN+1qRNIk9U=">AA AB8HicbVBNSwMxEJ3Ur1q/qh69BKvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU31vO+UWltfW Nzq7xd2dnd2z+oHh61TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZJj3064mEe+tOwWvPq3hx4lfgFqU GBZlj96g8SmkmmLBXEmJ7vpTbIibacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjORkeuUxI7MsjcT//N6mY1vgpyrNL NM0cWiOBPYJnj2PR5wzagVE0cI1dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOAOmtACChKe4RXekEYv6B19LFpLqJ g5hj9Anz+dT5At</latexit><latexit sha1_base64="tw7+68a1QluPZLyhPN+1qRNIk9U=">AA AB8HicbVBNSwMxEJ3Ur1q/qh69BKvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU31vO+UWltfW Nzq7xd2dnd2z+oHh61TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZJj3064mEe+tOwWvPq3hx4lfgFqU GBZlj96g8SmkmmLBXEmJ7vpTbIibacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjORkeuUxI7MsjcT//N6mY1vgpyrNL NM0cWiOBPYJnj2PR5wzagVE0cI1dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOAOmtACChKe4RXekEYv6B19LFpLqJ g5hj9Anz+dT5At</latexit><latexit sha1_base64="tw7+68a1QluPZLyhPN+1qRNIk9U=">AA AB8HicbVBNSwMxEJ3Ur1q/qh69BKvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU31vO+UWltfW Nzq7xd2dnd2z+oHh61TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZJj3064mEe+tOwWvPq3hx4lfgFqU GBZlj96g8SmkmmLBXEmJ7vpTbIibacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjORkeuUxI7MsjcT//N6mY1vgpyrNL NM0cWiOBPYJnj2PR5wzagVE0cI1dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOAOmtACChKe4RXekEYv6B19LFpLqJ g5hj9Anz+dT5At</latexit>
1
<latexit sha1_base64="tw7+6 8a1QluPZLyhPN+1qRNIk9U=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69B KvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfe grQ8GHu/NMDMvSgU31vO+UWltfWNzq7xd2dnd2z+oHh61TZJpylo0E YnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZ Jj3064mEe+tOwWvPq3hx4lfgFqUGBZlj96g8SmkmmLBXEmJ7vpTbIi bacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjO RkeuUxI7MsjcT//N6mY1vgpyrNLNM0cWiOBPYJnj2PR5wzagVE0cI1 dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOA OmtACChKe4RXekEYv6B19LFpLqJg5hj9Anz+dT5At</latexit><latexit sha1_base64="tw7+6 8a1QluPZLyhPN+1qRNIk9U=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69B KvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfe grQ8GHu/NMDMvSgU31vO+UWltfWNzq7xd2dnd2z+oHh61TZJpylo0E YnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZ Jj3064mEe+tOwWvPq3hx4lfgFqUGBZlj96g8SmkmmLBXEmJ7vpTbIi bacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjO RkeuUxI7MsjcT//N6mY1vgpyrNLNM0cWiOBPYJnj2PR5wzagVE0cI1 dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOA OmtACChKe4RXekEYv6B19LFpLqJg5hj9Anz+dT5At</latexit><latexit sha1_base64="tw7+6 8a1QluPZLyhPN+1qRNIk9U=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69B KvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfe grQ8GHu/NMDMvSgU31vO+UWltfWNzq7xd2dnd2z+oHh61TZJpylo0E YnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZ Jj3064mEe+tOwWvPq3hx4lfgFqUGBZlj96g8SmkmmLBXEmJ7vpTbIi bacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjO RkeuUxI7MsjcT//N6mY1vgpyrNLNM0cWiOBPYJnj2PR5wzagVE0cI1 dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOA OmtACChKe4RXekEYv6B19LFpLqJg5hj9Anz+dT5At</latexit><latexit sha1_base64="tw7+6 8a1QluPZLyhPN+1qRNIk9U=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69B KvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfe grQ8GHu/NMDMvSgU31vO+UWltfWNzq7xd2dnd2z+oHh61TZJpylo0E YnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZ Jj3064mEe+tOwWvPq3hx4lfgFqUGBZlj96g8SmkmmLBXEmJ7vpTbIi bacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjO RkeuUxI7MsjcT//N6mY1vgpyrNLNM0cWiOBPYJnj2PR5wzagVE0cI1 dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOA OmtACChKe4RXekEYv6B19LFpLqJg5hj9Anz+dT5At</latexit>
1
<latexit sha1_base64="tw7+6 8a1QluPZLyhPN+1qRNIk9U=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69B KvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfe grQ8GHu/NMDMvSgU31vO+UWltfWNzq7xd2dnd2z+oHh61TZJpylo0E YnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZ Jj3064mEe+tOwWvPq3hx4lfgFqUGBZlj96g8SmkmmLBXEmJ7vpTbIi bacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjO RkeuUxI7MsjcT//N6mY1vgpyrNLNM0cWiOBPYJnj2PR5wzagVE0cI1 dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOA OmtACChKe4RXekEYv6B19LFpLqJg5hj9Anz+dT5At</latexit><latexit sha1_base64="tw7+6 8a1QluPZLyhPN+1qRNIk9U=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69B KvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfe grQ8GHu/NMDMvSgU31vO+UWltfWNzq7xd2dnd2z+oHh61TZJpylo0E YnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZ Jj3064mEe+tOwWvPq3hx4lfgFqUGBZlj96g8SmkmmLBXEmJ7vpTbIi bacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjO RkeuUxI7MsjcT//N6mY1vgpyrNLNM0cWiOBPYJnj2PR5wzagVE0cI1 dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOA OmtACChKe4RXekEYv6B19LFpLqJg5hj9Anz+dT5At</latexit><latexit sha1_base64="tw7+6 8a1QluPZLyhPN+1qRNIk9U=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69B KvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfe grQ8GHu/NMDMvSgU31vO+UWltfWNzq7xd2dnd2z+oHh61TZJpylo0E YnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZ Jj3064mEe+tOwWvPq3hx4lfgFqUGBZlj96g8SmkmmLBXEmJ7vpTbIi bacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjO RkeuUxI7MsjcT//N6mY1vgpyrNLNM0cWiOBPYJnj2PR5wzagVE0cI1 dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOA OmtACChKe4RXekEYv6B19LFpLqJg5hj9Anz+dT5At</latexit><latexit sha1_base64="tw7+6 8a1QluPZLyhPN+1qRNIk9U=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69B KvgqeyKoMeCF48V7Ie0y5JNs21okl2SrFCW/govHhTx6s/x5r8xbfe grQ8GHu/NMDMvSgU31vO+UWltfWNzq7xd2dnd2z+oHh61TZJpylo0E YnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUBZIMFY85JdZ Jj3064mEe+tOwWvPq3hx4lfgFqUGBZlj96g8SmkmmLBXEmJ7vpTbIi bacCjat9DPDUkLHZMh6jioimQny+cFTfO6UAY4T7UpZPFd/T+REGjO RkeuUxI7MsjcT//N6mY1vgpyrNLNM0cWiOBPYJnj2PR5wzagVE0cI1 dzdiumIaEKty6jiQvCXX14l7cu679X9+6ta46yIowwncAoX4MM1NOA OmtACChKe4RXekEYv6B19LFpLqJg5hj9Anz+dT5At</latexit>
1
<latexit sha1_base64="fW5auw2XE0e9ddyRpoCWLrr+DyY=">AAAB8HicbVBNSwMxEJ3Ur1q/qh6 9BIvgadkVQY8FLx4r2FZplyWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZenAlurO9/o8ra+sbmVnW7trO7t39QPzzqmDTXlLVpKlL9EBPDBFesbbkV7CHTjMhYsG48vpn53SemDU/VvZ1kLJRkq HjCKbFOeuzTEY+KKJhG9Ybv+XPgVRKUpAElWlH9qz9IaS6ZslQQY3qBn9mwINpyKti01s8NywgdkyHrOaqIZCYs5gdP8ZlTBjhJtStl8Vz9PVEQacxExq5TEjsyy95M/M/r5Ta5DguustwyRReLklxgm+LZ93 jANaNWTBwhVHN3K6Yjogm1LqOaCyFYfnmVdC68wPeCu8tG0yvjqMIJnMI5BHAFTbiFFrSBgoRneIU3pNELekcfi9YKKmeO4Q/Q5w+gUZA3</latexit><latexit sha1_base64="fW5auw2XE0e9ddyRpoCWLrr+DyY=">AAAB8HicbVBNSwMxEJ3Ur1q/qh6 9BIvgadkVQY8FLx4r2FZplyWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZenAlurO9/o8ra+sbmVnW7trO7t39QPzzqmDTXlLVpKlL9EBPDBFesbbkV7CHTjMhYsG48vpn53SemDU/VvZ1kLJRkq HjCKbFOeuzTEY+KKJhG9Ybv+XPgVRKUpAElWlH9qz9IaS6ZslQQY3qBn9mwINpyKti01s8NywgdkyHrOaqIZCYs5gdP8ZlTBjhJtStl8Vz9PVEQacxExq5TEjsyy95M/M/r5Ta5DguustwyRReLklxgm+LZ93 jANaNWTBwhVHN3K6Yjogm1LqOaCyFYfnmVdC68wPeCu8tG0yvjqMIJnMI5BHAFTbiFFrSBgoRneIU3pNELekcfi9YKKmeO4Q/Q5w+gUZA3</latexit><latexit sha1_base64="fW5auw2XE0e9ddyRpoCWLrr+DyY=">AAAB8HicbVBNSwMxEJ3Ur1q/qh6 9BIvgadkVQY8FLx4r2FZplyWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZenAlurO9/o8ra+sbmVnW7trO7t39QPzzqmDTXlLVpKlL9EBPDBFesbbkV7CHTjMhYsG48vpn53SemDU/VvZ1kLJRkq HjCKbFOeuzTEY+KKJhG9Ybv+XPgVRKUpAElWlH9qz9IaS6ZslQQY3qBn9mwINpyKti01s8NywgdkyHrOaqIZCYs5gdP8ZlTBjhJtStl8Vz9PVEQacxExq5TEjsyy95M/M/r5Ta5DguustwyRReLklxgm+LZ93 jANaNWTBwhVHN3K6Yjogm1LqOaCyFYfnmVdC68wPeCu8tG0yvjqMIJnMI5BHAFTbiFFrSBgoRneIU3pNELekcfi9YKKmeO4Q/Q5w+gUZA3</latexit><latexit sha1_base64="fW5auw2XE0e9ddyRpoCWLrr+DyY=">AAAB8HicbVBNSwMxEJ3Ur1q/qh6 9BIvgadkVQY8FLx4r2FZplyWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZenAlurO9/o8ra+sbmVnW7trO7t39QPzzqmDTXlLVpKlL9EBPDBFesbbkV7CHTjMhYsG48vpn53SemDU/VvZ1kLJRkq HjCKbFOeuzTEY+KKJhG9Ybv+XPgVRKUpAElWlH9qz9IaS6ZslQQY3qBn9mwINpyKti01s8NywgdkyHrOaqIZCYs5gdP8ZlTBjhJtStl8Vz9PVEQacxExq5TEjsyy95M/M/r5Ta5DguustwyRReLklxgm+LZ93 jANaNWTBwhVHN3K6Yjogm1LqOaCyFYfnmVdC68wPeCu8tG0yvjqMIJnMI5BHAFTbiFFrSBgoRneIU3pNELekcfi9YKKmeO4Q/Q5w+gUZA3</latexit>
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R
<latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit >
±
R
<latexit sha1_base64="+BJvUIp3LYuFzENk5I bhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit ><latexit sha1_base64="+BJvUIp3LYuFzENk5I bhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit ><latexit sha1_base64="+BJvUIp3LYuFzENk5I bhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit ><latexit sha1_base64="+BJvUIp3LYuFzENk5I bhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit >
W⌥
R
<latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit >
W±
R
<latexit sha1_base64 ="+BJvUIp3LYuFzENk5IbhDxNoiLw=">AAAB8nic bVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gP SGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx 8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPz zqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm 5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR /WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sg LIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYC TVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5Dgu ushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENK FgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+ egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD 5zPH+K8kOo=</latexit><latexit sha1_base64 ="+BJvUIp3LYuFzENk5IbhDxNoiLw=">AAAB8nic bVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gP SGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx 8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPz zqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm 5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR /WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sg LIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYC TVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5Dgu ushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENK FgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+ egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD 5zPH+K8kOo=</latexit><latexit sha1_base64 ="+BJvUIp3LYuFzENk5IbhDxNoiLw=">AAAB8nic bVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gP SGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx 8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPz zqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm 5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR /WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sg LIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYC TVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5Dgu ushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENK FgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+ egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD 5zPH+K8kOo=</latexit><latexit sha1_base64 ="+BJvUIp3LYuFzENk5IbhDxNoiLw=">AAAB8nic bVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gP SGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx 8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPz zqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm 5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR /WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sg LIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYC TVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5Dgu ushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENK FgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+ egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD 5zPH+K8kOo=</latexit>
⌥
R
<latexit sha1_base64 ="ugYTLrZ66+XWP1561tSr7d4kK90=">AAAB8nic bVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gP SGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx 8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPz zqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm 5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR /WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sg LIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYC TVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5Dgu ushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENK FgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+ egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD 5zPH+K5kOo=</latexit><latexit sha1_base64 ="ugYTLrZ66+XWP1561tSr7d4kK90=">AAAB8nic bVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gP SGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx 8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPz zqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm 5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR /WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sg LIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYC TVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5Dgu ushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENK FgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+ egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD 5zPH+K5kOo=</latexit><latexit sha1_base64 ="ugYTLrZ66+XWP1561tSr7d4kK90=">AAAB8nic bVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gP SGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx 8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPz zqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm 5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR /WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sg LIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYC TVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5Dgu ushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENK FgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+ egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD 5zPH+K5kOo=</latexit><latexit sha1_base64 ="ugYTLrZ66+XWP1561tSr7d4kK90=">AAAB8nic bVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gP SGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx 8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPz zqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm 5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR /WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sg LIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYC TVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5Dgu ushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENK FgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+ egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD 5zPH+K5kOo=</latexit>
3
R
<latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit >
3
R
<latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit >
W±
R
<latexit sha1_base64="+BJvUIp3LYuFzENk5I bhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit ><latexit sha1_base64="+BJvUIp3LYuFzENk5I bhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit ><latexit sha1_base64="+BJvUIp3LYuFzENk5I bhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit ><latexit sha1_base64="+BJvUIp3LYuFzENk5I bhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit >
⌥
R
<latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit >
⌥
R
<latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit >
W±
R
<latexit sha1_base64="+BJvUIp3LYuFzENk5I bhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit ><latexit sha1_base64="+BJvUIp3LYuFzENk5I bhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit ><latexit sha1_base64="+BJvUIp3LYuFzENk5I bhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit ><latexit sha1_base64="+BJvUIp3LYuFzENk5I bhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit >
±
R
<latexit sha1_base64="+BJvUIp3LYuFzENk5I bhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit ><latexit sha1_base64="+BJvUIp3LYuFzENk5I bhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit ><latexit sha1_base64="+BJvUIp3LYuFzENk5I bhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit ><latexit sha1_base64="+BJvUIp3LYuFzENk5I bhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit >
±
R
<latexit sha1_base64="+BJvUIp3LYuFzENk5IbhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh6 9LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDx RNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px 5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit><latexit sha1_base64="+BJvUIp3LYuFzENk5IbhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh6 9LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDx RNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px 5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit><latexit sha1_base64="+BJvUIp3LYuFzENk5IbhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh6 9LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDx RNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px 5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit><latexit sha1_base64="+BJvUIp3LYuFzENk5IbhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh6 9LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDx RNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px 5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit>
±
R
<latexit sha1_base64="+BJvUIp3LYuFzENk5IbhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh6 9LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDx RNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px 5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit><latexit sha1_base64="+BJvUIp3LYuFzENk5IbhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh6 9LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDx RNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px 5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit><latexit sha1_base64="+BJvUIp3LYuFzENk5IbhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh6 9LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDx RNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px 5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit><latexit sha1_base64="+BJvUIp3LYuFzENk5IbhDxNoiLw=">AAAB8nicbVBNS8NAEN3Ur1q/qh6 9LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDx RNOCVgp6EZFdD997GcSR/WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px 5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K8kOo=</latexit>
⌥
R
<latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit ><latexit sha1_base64="ugYTLrZ66+XWP1561t Sr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/Rl ePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhg ivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDxRNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi +ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMra dksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pd e/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit >
⌥
R
<latexit sha1_base64="ugYTLrZ66+XWP1561tSr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh6 9LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDx RNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px 5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit><latexit sha1_base64="ugYTLrZ66+XWP1561tSr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh6 9LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDx RNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px 5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit><latexit sha1_base64="ugYTLrZ66+XWP1561tSr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh6 9LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDx RNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px 5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit><latexit sha1_base64="ugYTLrZ66+XWP1561tSr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh6 9LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDx RNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px 5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit>
⌥
R
<latexit sha1_base64="ugYTLrZ66+XWP1561tSr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh6 9LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDx RNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px 5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit><latexit sha1_base64="ugYTLrZ66+XWP1561tSr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh6 9LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDx RNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px 5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit><latexit sha1_base64="ugYTLrZ66+XWP1561tSr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh6 9LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDx RNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px 5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit><latexit sha1_base64="ugYTLrZ66+XWP1561tSr7d4kK90=">AAAB8nicbVBNS8NAEN3Ur1q/qh6 9LBbBU0hE0GPBi8cq9gPSGDbbTbt0dxN2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZenAluwPO+ncra+sbmVnW7trO7t39QPzzqmDTXlLVpKlLdi4lhgivWBg6C9TLNiIwF68bjm5nffWLa8FQ9wCRjoSRDx RNOCVgp6EZFdD997MsMR/WG53pz4FXil6SBSrSi+ld/kNJcMgVUEGMC38sgLIgGTgWb1vq5YRmhYzJkgaWKSGbCYn7yFJ9ZZYCTVNtSgOfq74mCSGMmMradksDILHsz8T8vyCG5DguushyYootFSS4wpHj2Px 5wzSiIiSWEam5vxXRENKFgU6rZEPzll1dJ58L1Pde/u2w03TKOKjpBp+gc+egKNdEtaqE2oihFz+gVvTngvDjvzseiteKUM8foD5zPH+K5kOo=</latexit>
W 3
R
<latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit >
3
R
<latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit ><latexit sha1_base64="Qq2RFYOlP9uBAf3hhI alLgwSX9M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hU0GPBi8cq9kPaGDbbTbt0dxN2N0IJ/RV ePCji1Z/jzX/jts1BWx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3evun/Q0kmmCG2ShCeqE2FNO ZO0aZjhtJMqikXEaTsaXU/99hNVmiXy3oxTGgg8kCxmBBsrPbTDPLybPJ6jsFrzXG8GtEz8gtSgQCOs fvX6CckElYZwrHXX91IT5FgZRjidVHqZpikmIzygXUslFlQH+ezgCTqxSh/FibIlDZqpvydyLLQei8h 2CmyGetGbiv953czEV0HOZJoZKsl8UZxxZBI0/R71maLE8LElmChmb0VkiBUmxmZUsSH4iy8vk9aZ63 uuf3tRq7tFHGU4gmM4BR8uoQ430IAmEBDwDK/w5ijnxXl3PuatJaeYOYQ/cD5/AAQDj9A=</latexit >
m
R
<latexit sha1_base64="ct659DTfdxaBItdOT62HsSs1LYY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh6 9LBbBU0hEqMeCF49V7Ie0MWy2m3bp7ibsboQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8KOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorZNMEdoiCU9UN8KaciZpyzDDaTdVFIuI0040vp75nSeqNEvkvZmkNBB4K FnMCDZWeuiEeXg3fRQorNY815sDrRK/IDUo0AyrX/1BQjJBpSEca93zvdQEOVaGEU6nlX6maYrJGA9pz1KJBdVBPj94is6sMkBxomxJg+bq74kcC60nIrKdApuRXvZm4n9eLzPxVZAzmWaGSrJYFGccmQTNvk cDpigxfGIJJorZWxEZYYWJsRlVbAj+8surpH3h+p7r317WGm4RRxlO4BTOwYc6NOAGmtACAgKe4RXeHOW8OO/Ox6K15BQzx/AHzucPXCWQCg==</latexit><latexit sha1_base64="ct659DTfdxaBItdOT62HsSs1LYY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh6 9LBbBU0hEqMeCF49V7Ie0MWy2m3bp7ibsboQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8KOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorZNMEdoiCU9UN8KaciZpyzDDaTdVFIuI0040vp75nSeqNEvkvZmkNBB4K FnMCDZWeuiEeXg3fRQorNY815sDrRK/IDUo0AyrX/1BQjJBpSEca93zvdQEOVaGEU6nlX6maYrJGA9pz1KJBdVBPj94is6sMkBxomxJg+bq74kcC60nIrKdApuRXvZm4n9eLzPxVZAzmWaGSrJYFGccmQTNvk cDpigxfGIJJorZWxEZYYWJsRlVbAj+8surpH3h+p7r317WGm4RRxlO4BTOwYc6NOAGmtACAgKe4RXeHOW8OO/Ox6K15BQzx/AHzucPXCWQCg==</latexit><latexit sha1_base64="ct659DTfdxaBItdOT62HsSs1LYY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh6 9LBbBU0hEqMeCF49V7Ie0MWy2m3bp7ibsboQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8KOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorZNMEdoiCU9UN8KaciZpyzDDaTdVFIuI0040vp75nSeqNEvkvZmkNBB4K FnMCDZWeuiEeXg3fRQorNY815sDrRK/IDUo0AyrX/1BQjJBpSEca93zvdQEOVaGEU6nlX6maYrJGA9pz1KJBdVBPj94is6sMkBxomxJg+bq74kcC60nIrKdApuRXvZm4n9eLzPxVZAzmWaGSrJYFGccmQTNvk cDpigxfGIJJorZWxEZYYWJsRlVbAj+8surpH3h+p7r317WGm4RRxlO4BTOwYc6NOAGmtACAgKe4RXeHOW8OO/Ox6K15BQzx/AHzucPXCWQCg==</latexit><latexit sha1_base64="ct659DTfdxaBItdOT62HsSs1LYY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh6 9LBbBU0hEqMeCF49V7Ie0MWy2m3bp7ibsboQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8KOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorZNMEdoiCU9UN8KaciZpyzDDaTdVFIuI0040vp75nSeqNEvkvZmkNBB4K FnMCDZWeuiEeXg3fRQorNY815sDrRK/IDUo0AyrX/1BQjJBpSEca93zvdQEOVaGEU6nlX6maYrJGA9pz1KJBdVBPj94is6sMkBxomxJg+bq74kcC60nIrKdApuRXvZm4n9eLzPxVZAzmWaGSrJYFGccmQTNvk cDpigxfGIJJorZWxEZYYWJsRlVbAj+8surpH3h+p7r317WGm4RRxlO4BTOwYc6NOAGmtACAgKe4RXeHOW8OO/Ox6K15BQzx/AHzucPXCWQCg==</latexit>
n
R
<latexit sha1_base64="aMpwZOlu5sNFj/n1I6DxY6V4/xw=">AAAB73icbVBNS8NAEJ34WetX1aO XxSJ4CokIeix48VjFfkAbw2a7bZduNnF3IpTQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuZFqRQGPe/bWVldW9/YLG2Vt3d29/YrB4dNk2Sa8QZLZKLbETVcCsUbKFDydqo5jSPJW9Hoeuq3nrg2IlH3OE55ENOBE n3BKFqp3Qrz8G7yoMJK1XO9Gcgy8QtShQL1sPLV7SUsi7lCJqkxHd9LMcipRsEkn5S7meEpZSM64B1LFY25CfLZvRNyapUe6SfalkIyU39P5DQ2ZhxHtjOmODSL3lT8z+tk2L8KcqHSDLli80X9TBJMyPR50h OaM5RjSyjTwt5K2JBqytBGVLYh+IsvL5Pmuet7rn97Ua25RRwlOIYTOAMfLqEGN1CHBjCQ8Ayv8OY8Oi/Ou/Mxb11xipkj+APn8wcFDY/h</latexit><latexit sha1_base64="aMpwZOlu5sNFj/n1I6DxY6V4/xw=">AAAB73icbVBNS8NAEJ34WetX1aO XxSJ4CokIeix48VjFfkAbw2a7bZduNnF3IpTQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuZFqRQGPe/bWVldW9/YLG2Vt3d29/YrB4dNk2Sa8QZLZKLbETVcCsUbKFDydqo5jSPJW9Hoeuq3nrg2IlH3OE55ENOBE n3BKFqp3Qrz8G7yoMJK1XO9Gcgy8QtShQL1sPLV7SUsi7lCJqkxHd9LMcipRsEkn5S7meEpZSM64B1LFY25CfLZvRNyapUe6SfalkIyU39P5DQ2ZhxHtjOmODSL3lT8z+tk2L8KcqHSDLli80X9TBJMyPR50h OaM5RjSyjTwt5K2JBqytBGVLYh+IsvL5Pmuet7rn97Ua25RRwlOIYTOAMfLqEGN1CHBjCQ8Ayv8OY8Oi/Ou/Mxb11xipkj+APn8wcFDY/h</latexit><latexit sha1_base64="aMpwZOlu5sNFj/n1I6DxY6V4/xw=">AAAB73icbVBNS8NAEJ34WetX1aO XxSJ4CokIeix48VjFfkAbw2a7bZduNnF3IpTQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuZFqRQGPe/bWVldW9/YLG2Vt3d29/YrB4dNk2Sa8QZLZKLbETVcCsUbKFDydqo5jSPJW9Hoeuq3nrg2IlH3OE55ENOBE n3BKFqp3Qrz8G7yoMJK1XO9Gcgy8QtShQL1sPLV7SUsi7lCJqkxHd9LMcipRsEkn5S7meEpZSM64B1LFY25CfLZvRNyapUe6SfalkIyU39P5DQ2ZhxHtjOmODSL3lT8z+tk2L8KcqHSDLli80X9TBJMyPR50h OaM5RjSyjTwt5K2JBqytBGVLYh+IsvL5Pmuet7rn97Ua25RRwlOIYTOAMfLqEGN1CHBjCQ8Ayv8OY8Oi/Ou/Mxb11xipkj+APn8wcFDY/h</latexit><latexit sha1_base64="aMpwZOlu5sNFj/n1I6DxY6V4/xw=">AAAB73icbVBNS8NAEJ34WetX1aO XxSJ4CokIeix48VjFfkAbw2a7bZduNnF3IpTQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuZFqRQGPe/bWVldW9/YLG2Vt3d29/YrB4dNk2Sa8QZLZKLbETVcCsUbKFDydqo5jSPJW9Hoeuq3nrg2IlH3OE55ENOBE n3BKFqp3Qrz8G7yoMJK1XO9Gcgy8QtShQL1sPLV7SUsi7lCJqkxHd9LMcipRsEkn5S7meEpZSM64B1LFY25CfLZvRNyapUe6SfalkIyU39P5DQ2ZhxHtjOmODSL3lT8z+tk2L8KcqHSDLli80X9TBJMyPR50h OaM5RjSyjTwt5K2JBqytBGVLYh+IsvL5Pmuet7rn97Ua25RRwlOIYTOAMfLqEGN1CHBjCQ8Ayv8OY8Oi/Ou/Mxb11xipkj+APn8wcFDY/h</latexit>
Wm
R
<latexit sha1_base64="ct659DTfdxaBItdOT6 2HsSs1LYY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEqMeCF49V7Ie0MWy2m3bp7ibsboQS+iu 8eFDEqz/Hm//GbZuDtj4YeLw3w8y8KOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorZNMEdoiCU9UN8Kac iZpyzDDaTdVFIuI0040vp75nSeqNEvkvZmkNBB4KFnMCDZWeuiEeXg3fRQorNY815sDrRK/IDUo0Ayr X/1BQjJBpSEca93zvdQEOVaGEU6nlX6maYrJGA9pz1KJBdVBPj94is6sMkBxomxJg+bq74kcC60nIrK dApuRXvZm4n9eLzPxVZAzmWaGSrJYFGccmQTNvkcDpigxfGIJJorZWxEZYYWJsRlVbAj+8surpH3h+p 7r317WGm4RRxlO4BTOwYc6NOAGmtACAgKe4RXeHOW8OO/Ox6K15BQzx/AHzucPXCWQCg==</latexit ><latexit sha1_base64="ct659DTfdxaBItdOT6 2HsSs1LYY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEqMeCF49V7Ie0MWy2m3bp7ibsboQS+iu 8eFDEqz/Hm//GbZuDtj4YeLw3w8y8KOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorZNMEdoiCU9UN8Kac iZpyzDDaTdVFIuI0040vp75nSeqNEvkvZmkNBB4KFnMCDZWeuiEeXg3fRQorNY815sDrRK/IDUo0Ayr X/1BQjJBpSEca93zvdQEOVaGEU6nlX6maYrJGA9pz1KJBdVBPj94is6sMkBxomxJg+bq74kcC60nIrK dApuRXvZm4n9eLzPxVZAzmWaGSrJYFGccmQTNvkcDpigxfGIJJorZWxEZYYWJsRlVbAj+8surpH3h+p 7r317WGm4RRxlO4BTOwYc6NOAGmtACAgKe4RXeHOW8OO/Ox6K15BQzx/AHzucPXCWQCg==</latexit ><latexit sha1_base64="ct659DTfdxaBItdOT6 2HsSs1LYY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEqMeCF49V7Ie0MWy2m3bp7ibsboQS+iu 8eFDEqz/Hm//GbZuDtj4YeLw3w8y8KOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorZNMEdoiCU9UN8Kac iZpyzDDaTdVFIuI0040vp75nSeqNEvkvZmkNBB4KFnMCDZWeuiEeXg3fRQorNY815sDrRK/IDUo0Ayr X/1BQjJBpSEca93zvdQEOVaGEU6nlX6maYrJGA9pz1KJBdVBPj94is6sMkBxomxJg+bq74kcC60nIrK dApuRXvZm4n9eLzPxVZAzmWaGSrJYFGccmQTNvkcDpigxfGIJJorZWxEZYYWJsRlVbAj+8surpH3h+p 7r317WGm4RRxlO4BTOwYc6NOAGmtACAgKe4RXeHOW8OO/Ox6K15BQzx/AHzucPXCWQCg==</latexit ><latexit sha1_base64="ct659DTfdxaBItdOT6 2HsSs1LYY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEqMeCF49V7Ie0MWy2m3bp7ibsboQS+iu 8eFDEqz/Hm//GbZuDtj4YeLw3w8y8KOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorZNMEdoiCU9UN8Kac iZpyzDDaTdVFIuI0040vp75nSeqNEvkvZmkNBB4KFnMCDZWeuiEeXg3fRQorNY815sDrRK/IDUo0Ayr X/1BQjJBpSEca93zvdQEOVaGEU6nlX6maYrJGA9pz1KJBdVBPj94is6sMkBxomxJg+bq74kcC60nIrK dApuRXvZm4n9eLzPxVZAzmWaGSrJYFGccmQTNvkcDpigxfGIJJorZWxEZYYWJsRlVbAj+8surpH3h+p 7r317WGm4RRxlO4BTOwYc6NOAGmtACAgKe4RXeHOW8OO/Ox6K15BQzx/AHzucPXCWQCg==</latexit >
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Figure 3: The annihilation Feynman diagrams of DM candidates– Dirac fermion χ1 (first
line), dark gauge boson W
R
(second line) and complex scalar η (third line) are shown. For
notation, we have used hi = h, ϕ, and SM = t,W
±, and Z. For the places where both χ1
and χ2 contribute, we have used χi, and the places where any of the dark gauge bosons
could contribute, we have used Wm,n
R
.
A. Relic Abundance
In thermal Multi-Component Dark Matter (MCDM) scenarios, each dark matter particle
starts out in thermal equilibrium with SM particles, and once the temperature falls below
the DM mass, DM particles will only annihilate until they freeze-out. The most recent
experimental value for relic density (ΩDMh
2 = 0.119) is reported by Planck collaboration [81].
To calculate the DM relic abundance in our model, the coupled Boltzmann equation is applied
to study the evolution of the DM particles [82]. Assuming thermal relic, we can write:
dn
dt
+ 3Hn = −〈σv〉(n2 − n2eq), (9)
where n and neq are denoted the number of density and equilibrium density of the DM
particles respectively and H is the Hubbel parameter, and the thermal average annihilation
cross section is shown by 〈σv〉. The annihilation Feynman diagrams for all of the DM
components are depicted in Fig 3, where SM denotes W,Z bosons and the top quark.
For Eq. 9 to be valid, we need to make sure Γχ2  mDM. In other words, we want χ2 to
decay long before the DM particle become non-relativistic. Therefore,
Γχ2 ∼
y2χLm
3
χ2
Λ′216pi2
 H = 1.66
√
gρ∗ T 2
,
MPl
∣∣∣∣∣
T=mDM
,
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where MPl is the reduced Planck mass and g? represents the relativistic degrees of freedom
at temperature T . This constraint puts a mild bound on (Λ′/yχL) .
√
MPl m3χ2/(12pimDM).
For example, if we care about DM particles with O(TeV) mass, and so we take mχ2 ∼ 10 TeV
and yχL ∼ O(1), we get Λ′ < 5×107 TeV. Furthermore, we need to assume any of theW±R , χ1,
or η that is not DM decay quickly enough that they do not interfere with the relic abundance
of DM particles once DM becomes non-relativistic. Hence, if we show the decaying particle
by DM ′, we roughly get
O(1)
m5DM ′
Λ′2m2χ216pi
2
 H = 1.66
√
gρ∗ T 2
MPl
∣∣∣∣∣
T=mDM
,
where O(1) represent the couplings yχL and the other couplings involved. Taking mDM ′ ∼
2 TeV, and using the same benchmarks as before, we arrive at a slightly more stringent
bound on Λ′ < 106 TeV. As long as this condition is satisfied, we can be confident that
the decays of heavier dark sector particles do not play a role in the relic abundance of DM
candidates.
The only diagram that leads to semi-annihilation between DM candidates is the one shown
in Fig. 1, which is roughly
〈σv〉DM1DM2→DM3ν` ∼
g2
R
y2χLm
2
DM
32piΛ′2m2χ2
,
where DMi = χ1,W
±
R
, and η, and we have assumed all of them have roughly the same mass,
mDM . Using the usual benchmark values: gR ∼ yχL ∼ 1, mDM ∼ 1 TeV,mχ2 ∼ 10 TeV, and
taking6 Λ′ ∼ 104 TeV, the semi-annihilation cross section is approximately 10−37cm2, and
thus is extremely small. Therefore, we ignore the semi-annihilation diagrams. Consequently,
the calculation of relic abundance is greatly simplified and the only important ingredient
we need is the annihilation cross sections of each of the DM candidates. The analytical
expressions of the annihilation diagrams can be found in Appendix A [83, 84].
To get a better understanding of the relative sizes of these annihilation process with
respect to each other, Fig. 4 shows the cross section of various diagrams where we have
fixed: g
R
= 0.65, yχ = ξh = ξφ = 0.3, and sα = 0.1. We have also fixed mφ = vφ and
mχ2 = 10 TeV. The left panel of Fig. 4, shows the annihilation χχ to various final states.
The red line is χχ → e
R
e
R
though W 3
R
, and as we can see it has a very significant rate.
χχ→ SM SM, where SM = t,W±, Z, h is shown in green. The blue line is the cross section
of χχ→ ηη times a factor of 1010, where we have taken mη = 3 TeV. This channel opens up
for mχ > 3 TeV and the rate is very small (∼ 5× 10−37cm2). With the parameters chosen,
mχ is smaller than mW
R
and mφ (Eq. 7), and thus the annihilation of χχ→ WRWR , φh, φφ
does not happen. The middle panel of Fig. 4 shows the annihilation of W
R
W
R
to various
final states, where we have again taken mη = 3 TeV. The annihilation of WRWR → eReR is
p-wave and thus it is comparatively smaller than χχ→ e
R
e
R
. The annihilation of W
R
s to SM
6 In section III D, where we discuss neutrino mass generation, we find that Λ′ should preferably be bigger
than 104 TeV.
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<latexit sha1_base64="MgsHDqSBJmqnbtUjHCxnlAf5sws=">AA AB/3icbVDJSgNBEO2JW4xbVPDipTEI8RJmRFBvAQ96jGAWyAyhp1NJmvQsdNeIYZyDv+LFgyJe/Q1v/o2d5aCJDwoe71VRVc+PpdBo299Wb ml5ZXUtv17Y2Nza3inu7jV0lCgOdR7JSLV8pkGKEOooUEIrVsACX0LTH16N/eY9KC2i8A5HMXgB64eiJzhDI3WKB0EndQFZRssuwgOm19DI TminWLIr9gR0kTgzUiIz1DrFL7cb8SSAELlkWrcdO0YvZQoFl5AV3ERDzPiQ9aFtaMgC0F46uT+jx0bp0l6kTIVIJ+rviZQFWo8C33QGDAd 63huL/3ntBHsXXirCOEEI+XRRL5EUIzoOg3aFAo5yZAjjSphbKR8wxTiayAomBGf+5UXSOK04dsW5PStVL2dx5MkhOSJl4pBzUiU3pEbqhJ NH8kxeyZv1ZL1Y79bHtDVnzWb2yR9Ynz8xdZWE</latexit><latexit sha1_base64="MgsHDqSBJmqnbtUjHCxnlAf5sws=">AA AB/3icbVDJSgNBEO2JW4xbVPDipTEI8RJmRFBvAQ96jGAWyAyhp1NJmvQsdNeIYZyDv+LFgyJe/Q1v/o2d5aCJDwoe71VRVc+PpdBo299Wb ml5ZXUtv17Y2Nza3inu7jV0lCgOdR7JSLV8pkGKEOooUEIrVsACX0LTH16N/eY9KC2i8A5HMXgB64eiJzhDI3WKB0EndQFZRssuwgOm19DI TminWLIr9gR0kTgzUiIz1DrFL7cb8SSAELlkWrcdO0YvZQoFl5AV3ERDzPiQ9aFtaMgC0F46uT+jx0bp0l6kTIVIJ+rviZQFWo8C33QGDAd 63huL/3ntBHsXXirCOEEI+XRRL5EUIzoOg3aFAo5yZAjjSphbKR8wxTiayAomBGf+5UXSOK04dsW5PStVL2dx5MkhOSJl4pBzUiU3pEbqhJ NH8kxeyZv1ZL1Y79bHtDVnzWb2yR9Ynz8xdZWE</latexit><latexit sha1_base64="MgsHDqSBJmqnbtUjHCxnlAf5sws=">AA AB/3icbVDJSgNBEO2JW4xbVPDipTEI8RJmRFBvAQ96jGAWyAyhp1NJmvQsdNeIYZyDv+LFgyJe/Q1v/o2d5aCJDwoe71VRVc+PpdBo299Wb ml5ZXUtv17Y2Nza3inu7jV0lCgOdR7JSLV8pkGKEOooUEIrVsACX0LTH16N/eY9KC2i8A5HMXgB64eiJzhDI3WKB0EndQFZRssuwgOm19DI TminWLIr9gR0kTgzUiIz1DrFL7cb8SSAELlkWrcdO0YvZQoFl5AV3ERDzPiQ9aFtaMgC0F46uT+jx0bp0l6kTIVIJ+rviZQFWo8C33QGDAd 63huL/3ntBHsXXirCOEEI+XRRL5EUIzoOg3aFAo5yZAjjSphbKR8wxTiayAomBGf+5UXSOK04dsW5PStVL2dx5MkhOSJl4pBzUiU3pEbqhJ NH8kxeyZv1ZL1Y79bHtDVnzWb2yR9Ynz8xdZWE</latexit><latexit sha1_base64="MgsHDqSBJmqnbtUjHCxnlAf5sws=">AA AB/3icbVDJSgNBEO2JW4xbVPDipTEI8RJmRFBvAQ96jGAWyAyhp1NJmvQsdNeIYZyDv+LFgyJe/Q1v/o2d5aCJDwoe71VRVc+PpdBo299Wb ml5ZXUtv17Y2Nza3inu7jV0lCgOdR7JSLV8pkGKEOooUEIrVsACX0LTH16N/eY9KC2i8A5HMXgB64eiJzhDI3WKB0EndQFZRssuwgOm19DI TminWLIr9gR0kTgzUiIz1DrFL7cb8SSAELlkWrcdO0YvZQoFl5AV3ERDzPiQ9aFtaMgC0F46uT+jx0bp0l6kTIVIJ+rviZQFWo8C33QGDAd 63huL/3ntBHsXXirCOEEI+XRRL5EUIzoOg3aFAo5yZAjjSphbKR8wxTiayAomBGf+5UXSOK04dsW5PStVL2dx5MkhOSJl4pBzUiU3pEbqhJ NH8kxeyZv1ZL1Y79bHtDVnzWb2yR9Ynz8xdZWE</latexit>
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eReR
<latexit sha1_base64="Nma xXqj8NxMbWN6MNM5ZtMDrLOQ=">AAAB7nicdVBNS8NAEN3Ur 1q/qh69LBbBU0hqaOut4MVjFfsBbSib7aRdutmE3Y1QQn+EFw +KePX3ePPfuGkrqOiDgcd7M8zMCxLOlHacD6uwtr6xuVXcLu 3s7u0flA+POipOJYU2jXksewFRwJmAtmaaQy+RQKKAQzeYXuV +9x6kYrG407ME/IiMBQsZJdpIXRjeYlPDcsWxLxu1qlfDju0 4dbfq5qRa9y487BolRwWt0BqW3wejmKYRCE05UarvOon2MyI1 oxzmpUGqICF0SsbQN1SQCJSfLc6d4zOjjHAYS1NC44X6fSIj kVKzKDCdEdET9dvLxb+8fqrDhp8xkaQaBF0uClOOdYzz3/GIS aCazwwhVDJzK6YTIgnVJqGSCeHrU/w/6VRt17HdG6/S9FZxF NEJOkXnyEV11ETXqIXaiKIpekBP6NlKrEfrxXpdthas1cwx+ gHr7RPsHo9A</latexit><latexit sha1_base64="Nma xXqj8NxMbWN6MNM5ZtMDrLOQ=">AAAB7nicdVBNS8NAEN3Ur 1q/qh69LBbBU0hqaOut4MVjFfsBbSib7aRdutmE3Y1QQn+EFw +KePX3ePPfuGkrqOiDgcd7M8zMCxLOlHacD6uwtr6xuVXcLu 3s7u0flA+POipOJYU2jXksewFRwJmAtmaaQy+RQKKAQzeYXuV +9x6kYrG407ME/IiMBQsZJdpIXRjeYlPDcsWxLxu1qlfDju0 4dbfq5qRa9y487BolRwWt0BqW3wejmKYRCE05UarvOon2MyI1 oxzmpUGqICF0SsbQN1SQCJSfLc6d4zOjjHAYS1NC44X6fSIj kVKzKDCdEdET9dvLxb+8fqrDhp8xkaQaBF0uClOOdYzz3/GIS aCazwwhVDJzK6YTIgnVJqGSCeHrU/w/6VRt17HdG6/S9FZxF NEJOkXnyEV11ETXqIXaiKIpekBP6NlKrEfrxXpdthas1cwx+ gHr7RPsHo9A</latexit><latexit sha1_base64="Nma xXqj8NxMbWN6MNM5ZtMDrLOQ=">AAAB7nicdVBNS8NAEN3Ur 1q/qh69LBbBU0hqaOut4MVjFfsBbSib7aRdutmE3Y1QQn+EFw +KePX3ePPfuGkrqOiDgcd7M8zMCxLOlHacD6uwtr6xuVXcLu 3s7u0flA+POipOJYU2jXksewFRwJmAtmaaQy+RQKKAQzeYXuV +9x6kYrG407ME/IiMBQsZJdpIXRjeYlPDcsWxLxu1qlfDju0 4dbfq5qRa9y487BolRwWt0BqW3wejmKYRCE05UarvOon2MyI1 oxzmpUGqICF0SsbQN1SQCJSfLc6d4zOjjHAYS1NC44X6fSIj kVKzKDCdEdET9dvLxb+8fqrDhp8xkaQaBF0uClOOdYzz3/GIS aCazwwhVDJzK6YTIgnVJqGSCeHrU/w/6VRt17HdG6/S9FZxF NEJOkXnyEV11ETXqIXaiKIpekBP6NlKrEfrxXpdthas1cwx+ gHr7RPsHo9A</latexit><latexit sha1_base64="Nma xXqj8NxMbWN6MNM5ZtMDrLOQ=">AAAB7nicdVBNS8NAEN3Ur 1q/qh69LBbBU0hqaOut4MVjFfsBbSib7aRdutmE3Y1QQn+EFw +KePX3ePPfuGkrqOiDgcd7M8zMCxLOlHacD6uwtr6xuVXcLu 3s7u0flA+POipOJYU2jXksewFRwJmAtmaaQy+RQKKAQzeYXuV +9x6kYrG407ME/IiMBQsZJdpIXRjeYlPDcsWxLxu1qlfDju0 4dbfq5qRa9y487BolRwWt0BqW3wejmKYRCE05UarvOon2MyI1 oxzmpUGqICF0SsbQN1SQCJSfLc6d4zOjjHAYS1NC44X6fSIj kVKzKDCdEdET9dvLxb+8fqrDhp8xkaQaBF0uClOOdYzz3/GIS aCazwwhVDJzK6YTIgnVJqGSCeHrU/w/6VRt17HdG6/S9FZxF NEJOkXnyEV11ETXqIXaiKIpekBP6NlKrEfrxXpdthas1cwx+ gHr7RPsHo9A</latexit>
eReR
<latexit sha1_base64="NmaxXqj8NxMbWN6MNM5ZtMDrLOQ =">AAAB7nicdVBNS8NAEN3Ur1q/qh69LBbBU0hqaOut4MVjFfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8 zMCxLOlHacD6uwtr6xuVXcLu3s7u0flA+POipOJYU2jXksewFRwJmAtmaaQy+RQKKAQzeYXuV+9x6kYrG407ME/IiMBQsZJdp IXRjeYlPDcsWxLxu1qlfDju04dbfq5qRa9y487BolRwWt0BqW3wejmKYRCE05UarvOon2MyI1oxzmpUGqICF0SsbQN1SQCJSf Lc6d4zOjjHAYS1NC44X6fSIjkVKzKDCdEdET9dvLxb+8fqrDhp8xkaQaBF0uClOOdYzz3/GISaCazwwhVDJzK6YTIgnVJqGSC eHrU/w/6VRt17HdG6/S9FZxFNEJOkXnyEV11ETXqIXaiKIpekBP6NlKrEfrxXpdthas1cwx+gHr7RPsHo9A</latexit><latexit sha1_base64="NmaxXqj8NxMbWN6MNM5ZtMDrLOQ =">AAAB7nicdVBNS8NAEN3Ur1q/qh69LBbBU0hqaOut4MVjFfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8 zMCxLOlHacD6uwtr6xuVXcLu3s7u0flA+POipOJYU2jXksewFRwJmAtmaaQy+RQKKAQzeYXuV+9x6kYrG407ME/IiMBQsZJdp IXRjeYlPDcsWxLxu1qlfDju04dbfq5qRa9y487BolRwWt0BqW3wejmKYRCE05UarvOon2MyI1oxzmpUGqICF0SsbQN1SQCJSf Lc6d4zOjjHAYS1NC44X6fSIjkVKzKDCdEdET9dvLxb+8fqrDhp8xkaQaBF0uClOOdYzz3/GISaCazwwhVDJzK6YTIgnVJqGSC eHrU/w/6VRt17HdG6/S9FZxFNEJOkXnyEV11ETXqIXaiKIpekBP6NlKrEfrxXpdthas1cwx+gHr7RPsHo9A</latexit><latexit sha1_base64="NmaxXqj8NxMbWN6MNM5ZtMDrLOQ =">AAAB7nicdVBNS8NAEN3Ur1q/qh69LBbBU0hqaOut4MVjFfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8 zMCxLOlHacD6uwtr6xuVXcLu3s7u0flA+POipOJYU2jXksewFRwJmAtmaaQy+RQKKAQzeYXuV+9x6kYrG407ME/IiMBQsZJdp IXRjeYlPDcsWxLxu1qlfDju04dbfq5qRa9y487BolRwWt0BqW3wejmKYRCE05UarvOon2MyI1oxzmpUGqICF0SsbQN1SQCJSf Lc6d4zOjjHAYS1NC44X6fSIjkVKzKDCdEdET9dvLxb+8fqrDhp8xkaQaBF0uClOOdYzz3/GISaCazwwhVDJzK6YTIgnVJqGSC eHrU/w/6VRt17HdG6/S9FZxFNEJOkXnyEV11ETXqIXaiKIpekBP6NlKrEfrxXpdthas1cwx+gHr7RPsHo9A</latexit><latexit sha1_base64="NmaxXqj8NxMbWN6MNM5ZtMDrLOQ =">AAAB7nicdVBNS8NAEN3Ur1q/qh69LBbBU0hqaOut4MVjFfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8 zMCxLOlHacD6uwtr6xuVXcLu3s7u0flA+POipOJYU2jXksewFRwJmAtmaaQy+RQKKAQzeYXuV+9x6kYrG407ME/IiMBQsZJdp IXRjeYlPDcsWxLxu1qlfDju04dbfq5qRa9y487BolRwWt0BqW3wejmKYRCE05UarvOon2MyI1oxzmpUGqICF0SsbQN1SQCJSf Lc6d4zOjjHAYS1NC44X6fSIjkVKzKDCdEdET9dvLxb+8fqrDhp8xkaQaBF0uClOOdYzz3/GISaCazwwhVDJzK6YTIgnVJqGSC eHrU/w/6VRt17HdG6/S9FZxFNEJOkXnyEV11ETXqIXaiKIpekBP6NlKrEfrxXpdthas1cwx+gHr7RPsHo9A</latexit>SM SM
<latexit sha 1_base64="f2wU46XPQPVKa kIFyfwwzOVBu6Q=">AAAB9 HicdVDJSgNBEO2JW4xb1KOX xiB4Cj3JYOIt4MVLIBKzQDK Enk4nadKz2F0TDEO+w4sHRb z6Md78GzuLoKIPCh7vVVFVz 4uk0EDIh5VaW9/Y3EpvZ3Z 29/YPsodHTR3GivEGC2Wo2h 7VXIqAN0CA5O1Icep7kre88 dXcb0240iIMbmEacdenw0AM BKNgJLcL/B6SehXXqzPcy+ ZInlw4hQLBJO+UnaJTNISQy 2KpiG1D5sihFWq97Hu3H7LY 5wEwSbXu2CQCN6EKBJN8lun GmkeUjemQdwwNqM+1myyOnu Ezo/TxIFSmAsAL9ftEQn2t p75nOn0KI/3bm4t/eZ0YBmU 3EUEUAw/YctEglhhCPE8A94 XiDOTUEMqUMLdiNqKKMjA5Z UwIX5/i/0mzkLdJ3r5xchV nFUcanaBTdI5sVEIVdI1qqI EYukMP6Ak9WxPr0XqxXpetK Ws1c4x+wHr7BFeskcU=</la texit><latexit sha 1_base64="f2wU46XPQPVKa kIFyfwwzOVBu6Q=">AAAB9 HicdVDJSgNBEO2JW4xb1KOX xiB4Cj3JYOIt4MVLIBKzQDK Enk4nadKz2F0TDEO+w4sHRb z6Md78GzuLoKIPCh7vVVFVz 4uk0EDIh5VaW9/Y3EpvZ3Z 29/YPsodHTR3GivEGC2Wo2h 7VXIqAN0CA5O1Icep7kre88 dXcb0240iIMbmEacdenw0AM BKNgJLcL/B6SehXXqzPcy+ ZInlw4hQLBJO+UnaJTNISQy 2KpiG1D5sihFWq97Hu3H7LY 5wEwSbXu2CQCN6EKBJN8lun GmkeUjemQdwwNqM+1myyOnu Ezo/TxIFSmAsAL9ftEQn2t p75nOn0KI/3bm4t/eZ0YBmU 3EUEUAw/YctEglhhCPE8A94 XiDOTUEMqUMLdiNqKKMjA5Z UwIX5/i/0mzkLdJ3r5xchV nFUcanaBTdI5sVEIVdI1qqI EYukMP6Ak9WxPr0XqxXpetK Ws1c4x+wHr7BFeskcU=</la texit><latexit sha 1_base64="f2wU46XPQPVKa kIFyfwwzOVBu6Q=">AAAB9 HicdVDJSgNBEO2JW4xb1KOX xiB4Cj3JYOIt4MVLIBKzQDK Enk4nadKz2F0TDEO+w4sHRb z6Md78GzuLoKIPCh7vVVFVz 4uk0EDIh5VaW9/Y3EpvZ3Z 29/YPsodHTR3GivEGC2Wo2h 7VXIqAN0CA5O1Icep7kre88 dXcb0240iIMbmEacdenw0AM BKNgJLcL/B6SehXXqzPcy+ ZInlw4hQLBJO+UnaJTNISQy 2KpiG1D5sihFWq97Hu3H7LY 5wEwSbXu2CQCN6EKBJN8lun GmkeUjemQdwwNqM+1myyOnu Ezo/TxIFSmAsAL9ftEQn2t p75nOn0KI/3bm4t/eZ0YBmU 3EUEUAw/YctEglhhCPE8A94 XiDOTUEMqUMLdiNqKKMjA5Z UwIX5/i/0mzkLdJ3r5xchV nFUcanaBTdI5sVEIVdI1qqI EYukMP6Ak9WxPr0XqxXpetK Ws1c4x+wHr7BFeskcU=</la texit><latexit sha 1_base64="f2wU46XPQPVKa kIFyfwwzOVBu6Q=">AAAB9 HicdVDJSgNBEO2JW4xb1KOX xiB4Cj3JYOIt4MVLIBKzQDK Enk4nadKz2F0TDEO+w4sHRb z6Md78GzuLoKIPCh7vVVFVz 4uk0EDIh5VaW9/Y3EpvZ3Z 29/YPsodHTR3GivEGC2Wo2h 7VXIqAN0CA5O1Icep7kre88 dXcb0240iIMbmEacdenw0AM BKNgJLcL/B6SehXXqzPcy+ ZInlw4hQLBJO+UnaJTNISQy 2KpiG1D5sihFWq97Hu3H7LY 5wEwSbXu2CQCN6EKBJN8lun GmkeUjemQdwwNqM+1myyOnu Ezo/TxIFSmAsAL9ftEQn2t p75nOn0KI/3bm4t/eZ0YBmU 3EUEUAw/YctEglhhCPE8A94 XiDOTUEMqUMLdiNqKKMjA5Z UwIX5/i/0mzkLdJ3r5xchV nFUcanaBTdI5sVEIVdI1qqI EYukMP6Ak9WxPr0XqxXpetK Ws1c4x+wHr7BFeskcU=</la texit>
SM SM
<latexit sha1_base64="f2wU46XPQPVKakIFyfwwzOVB u6Q=">AAAB9HicdVDJSgNBEO2JW4xb1KOXxiB4Cj3JYOIt4MVLIBKzQDKEnk4nadKz2F0TDEO+w4sHRbz6Md78GzuLo KIPCh7vVVFVz4uk0EDIh5VaW9/Y3EpvZ3Z29/YPsodHTR3GivEGC2Wo2h7VXIqAN0CA5O1Icep7kre88dXcb0240iIM bmEacdenw0AMBKNgJLcL/B6SehXXqzPcy+ZInlw4hQLBJO+UnaJTNISQy2KpiG1D5sihFWq97Hu3H7LY5wEwSbXu2CQ CN6EKBJN8lunGmkeUjemQdwwNqM+1myyOnuEzo/TxIFSmAsAL9ftEQn2tp75nOn0KI/3bm4t/eZ0YBmU3EUEUAw/Yct EglhhCPE8A94XiDOTUEMqUMLdiNqKKMjA5ZUwIX5/i/0mzkLdJ3r5xchVnFUcanaBTdI5sVEIVdI1qqIEYukMP6Ak9Wx Pr0XqxXpetKWs1c4x+wHr7BFeskcU=</latexit><latexit sha1_base64="f2wU46XPQPVKakIFyfwwzOVB u6Q=">AAAB9HicdVDJSgNBEO2JW4xb1KOXxiB4Cj3JYOIt4MVLIBKzQDKEnk4nadKz2F0TDEO+w4sHRbz6Md78GzuLo KIPCh7vVVFVz4uk0EDIh5VaW9/Y3EpvZ3Z29/YPsodHTR3GivEGC2Wo2h7VXIqAN0CA5O1Icep7kre88dXcb0240iIM bmEacdenw0AMBKNgJLcL/B6SehXXqzPcy+ZInlw4hQLBJO+UnaJTNISQy2KpiG1D5sihFWq97Hu3H7LY5wEwSbXu2CQ CN6EKBJN8lunGmkeUjemQdwwNqM+1myyOnuEzo/TxIFSmAsAL9ftEQn2tp75nOn0KI/3bm4t/eZ0YBmU3EUEUAw/Yct EglhhCPE8A94XiDOTUEMqUMLdiNqKKMjA5ZUwIX5/i/0mzkLdJ3r5xchVnFUcanaBTdI5sVEIVdI1qqIEYukMP6Ak9Wx Pr0XqxXpetKWs1c4x+wHr7BFeskcU=</latexit><latexit sha1_base64="f2wU46XPQPVKakIFyfwwzOVB u6Q=">AAAB9HicdVDJSgNBEO2JW4xb1KOXxiB4Cj3JYOIt4MVLIBKzQDKEnk4nadKz2F0TDEO+w4sHRbz6Md78GzuLo KIPCh7vVVFVz4uk0EDIh5VaW9/Y3EpvZ3Z29/YPsodHTR3GivEGC2Wo2h7VXIqAN0CA5O1Icep7kre88dXcb0240iIM bmEacdenw0AMBKNgJLcL/B6SehXXqzPcy+ZInlw4hQLBJO+UnaJTNISQy2KpiG1D5sihFWq97Hu3H7LY5wEwSbXu2CQ CN6EKBJN8lunGmkeUjemQdwwNqM+1myyOnuEzo/TxIFSmAsAL9ftEQn2tp75nOn0KI/3bm4t/eZ0YBmU3EUEUAw/Yct EglhhCPE8A94XiDOTUEMqUMLdiNqKKMjA5ZUwIX5/i/0mzkLdJ3r5xchVnFUcanaBTdI5sVEIVdI1qqIEYukMP6Ak9Wx Pr0XqxXpetKWs1c4x+wHr7BFeskcU=</latexit><latexit sha1_base64="f2wU46XPQPVKakIFyfwwzOVB u6Q=">AAAB9HicdVDJSgNBEO2JW4xb1KOXxiB4Cj3JYOIt4MVLIBKzQDKEnk4nadKz2F0TDEO+w4sHRbz6Md78GzuLo KIPCh7vVVFVz4uk0EDIh5VaW9/Y3EpvZ3Z29/YPsodHTR3GivEGC2Wo2h7VXIqAN0CA5O1Icep7kre88dXcb0240iIM bmEacdenw0AMBKNgJLcL/B6SehXXqzPcy+ZInlw4hQLBJO+UnaJTNISQy2KpiG1D5sihFWq97Hu3H7LY5wEwSbXu2CQ CN6EKBJN8lunGmkeUjemQdwwNqM+1myyOnuEzo/TxIFSmAsAL9ftEQn2tp75nOn0KI/3bm4t/eZ0YBmU3EUEUAw/Yct EglhhCPE8A94XiDOTUEMqUMLdiNqKKMjA5ZUwIX5/i/0mzkLdJ3r5xchVnFUcanaBTdI5sVEIVdI1qqIEYukMP6Ak9Wx Pr0XqxXpetKWs1c4x+wHr7BFeskcU=</latexit>
SM SM<latexit sha1_base64="f2wU46XPQPVKakIFyfwwzOVB u6Q=">AAAB9HicdVDJSgNBEO2JW4xb1KOXxiB4Cj3JYOIt4MVLIBKzQDKEnk4nadKz2F0TDEO+w4sHRbz6Md78GzuLo KIPCh7vVVFVz4uk0EDIh5VaW9/Y3EpvZ3Z29/YPsodHTR3GivEGC2Wo2h7VXIqAN0CA5O1Icep7kre88dXcb0240iIMb mEacdenw0AMBKNgJLcL/B6SehXXqzPcy+ZInlw4hQLBJO+UnaJTNISQy2KpiG1D5sihFWq97Hu3H7LY5wEwSbXu2CQC N6EKBJN8lunGmkeUjemQdwwNqM+1myyOnuEzo/TxIFSmAsAL9ftEQn2tp75nOn0KI/3bm4t/eZ0YBmU3EUEUAw/YctE glhhCPE8A94XiDOTUEMqUMLdiNqKKMjA5ZUwIX5/i/0mzkLdJ3r5xchVnFUcanaBTdI5sVEIVdI1qqIEYukMP6Ak9Wx Pr0XqxXpetKWs1c4x+wHr7BFeskcU=</latexit><latexit sha1_base64="f2wU46XPQPVKakIFyfwwzOVB u6Q=">AAAB9HicdVDJSgNBEO2JW4xb1KOXxiB4Cj3JYOIt4MVLIBKzQDKEnk4nadKz2F0TDEO+w4sHRbz6Md78GzuLo KIPCh7vVVFVz4uk0EDIh5VaW9/Y3EpvZ3Z29/YPsodHTR3GivEGC2Wo2h7VXIqAN0CA5O1Icep7kre88dXcb0240iIMb mEacdenw0AMBKNgJLcL/B6SehXXqzPcy+ZInlw4hQLBJO+UnaJTNISQy2KpiG1D5sihFWq97Hu3H7LY5wEwSbXu2CQC N6EKBJN8lunGmkeUjemQdwwNqM+1myyOnuEzo/TxIFSmAsAL9ftEQn2tp75nOn0KI/3bm4t/eZ0YBmU3EUEUAw/YctE glhhCPE8A94XiDOTUEMqUMLdiNqKKMjA5ZUwIX5/i/0mzkLdJ3r5xchVnFUcanaBTdI5sVEIVdI1qqIEYukMP6Ak9Wx Pr0XqxXpetKWs1c4x+wHr7BFeskcU=</latexit><latexit sha1_base64="f2wU46XPQPVKakIFyfwwzOVB u6Q=">AAAB9HicdVDJSgNBEO2JW4xb1KOXxiB4Cj3JYOIt4MVLIBKzQDKEnk4nadKz2F0TDEO+w4sHRbz6Md78GzuLo KIPCh7vVVFVz4uk0EDIh5VaW9/Y3EpvZ3Z29/YPsodHTR3GivEGC2Wo2h7VXIqAN0CA5O1Icep7kre88dXcb0240iIMb mEacdenw0AMBKNgJLcL/B6SehXXqzPcy+ZInlw4hQLBJO+UnaJTNISQy2KpiG1D5sihFWq97Hu3H7LY5wEwSbXu2CQC N6EKBJN8lunGmkeUjemQdwwNqM+1myyOnuEzo/TxIFSmAsAL9ftEQn2tp75nOn0KI/3bm4t/eZ0YBmU3EUEUAw/YctE glhhCPE8A94XiDOTUEMqUMLdiNqKKMjA5ZUwIX5/i/0mzkLdJ3r5xchVnFUcanaBTdI5sVEIVdI1qqIEYukMP6Ak9Wx Pr0XqxXpetKWs1c4x+wHr7BFeskcU=</latexit><latexit sha1_base64="f2wU46XPQPVKakIFyfwwzOVB u6Q=">AAAB9HicdVDJSgNBEO2JW4xb1KOXxiB4Cj3JYOIt4MVLIBKzQDKEnk4nadKz2F0TDEO+w4sHRbz6Md78GzuLo KIPCh7vVVFVz4uk0EDIh5VaW9/Y3EpvZ3Z29/YPsodHTR3GivEGC2Wo2h7VXIqAN0CA5O1Icep7kre88dXcb0240iIMb mEacdenw0AMBKNgJLcL/B6SehXXqzPcy+ZInlw4hQLBJO+UnaJTNISQy2KpiG1D5sihFWq97Hu3H7LY5wEwSbXu2CQC N6EKBJN8lunGmkeUjemQdwwNqM+1myyOnuEzo/TxIFSmAsAL9ftEQn2tp75nOn0KI/3bm4t/eZ0YBmU3EUEUAw/YctE glhhCPE8A94XiDOTUEMqUMLdiNqKKMjA5ZUwIX5/i/0mzkLdJ3r5xchVnFUcanaBTdI5sVEIVdI1qqIEYukMP6Ak9Wx Pr0XqxXpetKWs1c4x+wHr7BFeskcU=</latexit>
⌘⌘ (⇥10 10
)
<latexit sha1_base64="8jjL6iBob CmYYFydPbqYNHiglGE=">AAACBnicdVDLSgMxFM34rPVVdSlCsAh1U5JSbLsru HFZwT6gU0smTdtg5kFyRyhDV278FTcuFHHrN7jzb8y0FVT0QMLhnHu59x4vUtI AIR/O0vLK6tp6ZiO7ubW9s5vb22+ZMNZcNHmoQt3xmBFKBqIJEpToRFow31Oi7 d2cp377Vmgjw+AKJpHo+WwUyKHkDKzUzx25AhhOPxfjggvSFwZTcp1QMj3F/Vy eFAkhlFKcElo5I5bUatUSrWKaWhZ5tECjn3t3ByGPfREAV8yYLiUR9BKmQXIl plk3NiJi/IaNRNfSgNlxvWR2xhSfWGWAh6G2LwA8U793JMw3ZuJ7ttJnMDa/vV T8y+vGMKz2EhlEMYiAzwcNY4UhxGkmeCC14KAmljCupd0V8zHTjINNLmtD+LoU /09apSIlRXpZztfLizgy6BAdowKiqILq6AI1UBNxdIce0BN6du6dR+fFeZ2XLj mLngP0A87bJ0D/lwQ=</latexit><latexit sha1_base64="8jjL6iBob CmYYFydPbqYNHiglGE=">AAACBnicdVDLSgMxFM34rPVVdSlCsAh1U5JSbLsru HFZwT6gU0smTdtg5kFyRyhDV278FTcuFHHrN7jzb8y0FVT0QMLhnHu59x4vUtI AIR/O0vLK6tp6ZiO7ubW9s5vb22+ZMNZcNHmoQt3xmBFKBqIJEpToRFow31Oi7 d2cp377Vmgjw+AKJpHo+WwUyKHkDKzUzx25AhhOPxfjggvSFwZTcp1QMj3F/Vy eFAkhlFKcElo5I5bUatUSrWKaWhZ5tECjn3t3ByGPfREAV8yYLiUR9BKmQXIl plk3NiJi/IaNRNfSgNlxvWR2xhSfWGWAh6G2LwA8U793JMw3ZuJ7ttJnMDa/vV T8y+vGMKz2EhlEMYiAzwcNY4UhxGkmeCC14KAmljCupd0V8zHTjINNLmtD+LoU /09apSIlRXpZztfLizgy6BAdowKiqILq6AI1UBNxdIce0BN6du6dR+fFeZ2XLj mLngP0A87bJ0D/lwQ=</latexit><latexit sha1_base64="8jjL6iBob CmYYFydPbqYNHiglGE=">AAACBnicdVDLSgMxFM34rPVVdSlCsAh1U5JSbLsru HFZwT6gU0smTdtg5kFyRyhDV278FTcuFHHrN7jzb8y0FVT0QMLhnHu59x4vUtI AIR/O0vLK6tp6ZiO7ubW9s5vb22+ZMNZcNHmoQt3xmBFKBqIJEpToRFow31Oi7 d2cp377Vmgjw+AKJpHo+WwUyKHkDKzUzx25AhhOPxfjggvSFwZTcp1QMj3F/Vy eFAkhlFKcElo5I5bUatUSrWKaWhZ5tECjn3t3ByGPfREAV8yYLiUR9BKmQXIl plk3NiJi/IaNRNfSgNlxvWR2xhSfWGWAh6G2LwA8U793JMw3ZuJ7ttJnMDa/vV T8y+vGMKz2EhlEMYiAzwcNY4UhxGkmeCC14KAmljCupd0V8zHTjINNLmtD+LoU /09apSIlRXpZztfLizgy6BAdowKiqILq6AI1UBNxdIce0BN6du6dR+fFeZ2XLj mLngP0A87bJ0D/lwQ=</latexit><latexit sha1_base64="8jjL6iBob CmYYFydPbqYNHiglGE=">AAACBnicdVDLSgMxFM34rPVVdSlCsAh1U5JSbLsru HFZwT6gU0smTdtg5kFyRyhDV278FTcuFHHrN7jzb8y0FVT0QMLhnHu59x4vUtI AIR/O0vLK6tp6ZiO7ubW9s5vb22+ZMNZcNHmoQt3xmBFKBqIJEpToRFow31Oi7 d2cp377Vmgjw+AKJpHo+WwUyKHkDKzUzx25AhhOPxfjggvSFwZTcp1QMj3F/Vy eFAkhlFKcElo5I5bUatUSrWKaWhZ5tECjn3t3ByGPfREAV8yYLiUR9BKmQXIl plk3NiJi/IaNRNfSgNlxvWR2xhSfWGWAh6G2LwA8U793JMw3ZuJ7ttJnMDa/vV T8y+vGMKz2EhlEMYiAzwcNY4UhxGkmeCC14KAmljCupd0V8zHTjINNLmtD+LoU /09apSIlRXpZztfLizgy6BAdowKiqILq6AI1UBNxdIce0BN6du6dR+fFeZ2XLj mLngP0A87bJ0D/lwQ=</latexit>
⌘⌘ (⇥105)<latexit sha1_base64="4I+VQPqkjtk0qbEwHCIbALClyvY=">AAAC BXicdVDLSgMxFM34tr5GXeoiWIS6KUmptt0Jblwq2Cp0xpJJMzWYeZDcEcrQjRt/xY0LRdz6D+78GzO1gooeSDiccy/33hOkShog5N2Zmp6ZnZt fWCwtLa+srrnrGx2TZJqLNk9Uoi8CZoSSsWiDBCUuUi1YFChxHlwfFf75jdBGJvEZDFPhR2wQy1ByBlbqudueAIaLz8O44oGMhMGUXOb7oz3cc 8ukSgihlOKC0MYBsaTVatZoE9PCsiijCU567pvXT3gWiRi4YsZ0KUnBz5kGyZUYlbzMiJTxazYQXUtjZqf5+fiKEd61Sh+HibYvBjxWv3fkLDJm GAW2MmJwZX57hfiX180gbPq5jNMMRMw/B4WZwpDgIhLcl1pwUENLGNfS7or5FdOMgw2uZEP4uhT/Tzq1KiVVelovH9YncSygLbSDKoiiBjpEx+g EtRFHt+gePaIn5855cJ6dl8/SKWfSs4l+wHn9ANBqls4=</latexit><latexit sha1_base64="4I+VQPqkjtk0qbEwHCIbALClyvY=">AAAC BXicdVDLSgMxFM34tr5GXeoiWIS6KUmptt0Jblwq2Cp0xpJJMzWYeZDcEcrQjRt/xY0LRdz6D+78GzO1gooeSDiccy/33hOkShog5N2Zmp6ZnZt fWCwtLa+srrnrGx2TZJqLNk9Uoi8CZoSSsWiDBCUuUi1YFChxHlwfFf75jdBGJvEZDFPhR2wQy1ByBlbqudueAIaLz8O44oGMhMGUXOb7oz3cc 8ukSgihlOKC0MYBsaTVatZoE9PCsiijCU567pvXT3gWiRi4YsZ0KUnBz5kGyZUYlbzMiJTxazYQXUtjZqf5+fiKEd61Sh+HibYvBjxWv3fkLDJm GAW2MmJwZX57hfiX180gbPq5jNMMRMw/B4WZwpDgIhLcl1pwUENLGNfS7or5FdOMgw2uZEP4uhT/Tzq1KiVVelovH9YncSygLbSDKoiiBjpEx+g EtRFHt+gePaIn5855cJ6dl8/SKWfSs4l+wHn9ANBqls4=</latexit><latexit sha1_base64="4I+VQPqkjtk0qbEwHCIbALClyvY=">AAAC BXicdVDLSgMxFM34tr5GXeoiWIS6KUmptt0Jblwq2Cp0xpJJMzWYeZDcEcrQjRt/xY0LRdz6D+78GzO1gooeSDiccy/33hOkShog5N2Zmp6ZnZt fWCwtLa+srrnrGx2TZJqLNk9Uoi8CZoSSsWiDBCUuUi1YFChxHlwfFf75jdBGJvEZDFPhR2wQy1ByBlbqudueAIaLz8O44oGMhMGUXOb7oz3cc 8ukSgihlOKC0MYBsaTVatZoE9PCsiijCU567pvXT3gWiRi4YsZ0KUnBz5kGyZUYlbzMiJTxazYQXUtjZqf5+fiKEd61Sh+HibYvBjxWv3fkLDJm GAW2MmJwZX57hfiX180gbPq5jNMMRMw/B4WZwpDgIhLcl1pwUENLGNfS7or5FdOMgw2uZEP4uhT/Tzq1KiVVelovH9YncSygLbSDKoiiBjpEx+g EtRFHt+gePaIn5855cJ6dl8/SKWfSs4l+wHn9ANBqls4=</latexit><latexit sha1_base64="4I+VQPqkjtk0qbEwHCIbALClyvY=">AAAC BXicdVDLSgMxFM34tr5GXeoiWIS6KUmptt0Jblwq2Cp0xpJJMzWYeZDcEcrQjRt/xY0LRdz6D+78GzO1gooeSDiccy/33hOkShog5N2Zmp6ZnZt fWCwtLa+srrnrGx2TZJqLNk9Uoi8CZoSSsWiDBCUuUi1YFChxHlwfFf75jdBGJvEZDFPhR2wQy1ByBlbqudueAIaLz8O44oGMhMGUXOb7oz3cc 8ukSgihlOKC0MYBsaTVatZoE9PCsiijCU567pvXT3gWiRi4YsZ0KUnBz5kGyZUYlbzMiJTxazYQXUtjZqf5+fiKEd61Sh+HibYvBjxWv3fkLDJm GAW2MmJwZX57hfiX180gbPq5jNMMRMw/B4WZwpDgIhLcl1pwUENLGNfS7or5FdOMgw2uZEP4uhT/Tzq1KiVVelovH9YncSygLbSDKoiiBjpEx+g EtRFHt+gePaIn5855cJ6dl8/SKWfSs4l+wHn9ANBqls4=</latexit>
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  
<latexit sha1_base64="7ak2jEz5kl4Iv8UVYfxCg cNYEAg=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK1pZ1dwY3LCrZW2qFk0kwbmmSGJCOUoV/hxoUibv0c d/6NmbaCih5IOJxzL/feEyacaYPQh1NYW9/Y3Cpul3Z29/YPyodHXR2nitAOiXmseiHWlDNJO4YZTnuJoliEn N6G08vcv72nSrNY3phZQgOBx5JFjGBjpbsBmTCYf8NyBbl+s16/aELkIuRX/YYlvu97DQ96VslRASu0h+X3wS gmqaDSEI617nsoMUGGlWGE03lpkGqaYDLFY9q3VGJBdZAtFp7DM6uMYBQr+6SBC/V7R4aF1jMR2kqBzUT/9nL xL6+fmqgZZEwmqaGSLAdFKYcmhvn1cMQUJYbPLMFEMbsrJBOsMDE2o5IN4etS+D/pVl0Pud51rdKqreIoghNw Cs6BBxqgBa5AG3QAAQI8gCfw7Cjn0XlxXpelBWfVcwx+wHn7BN/xkGs=</latexit><latexit sha1_base64="7ak2jEz5kl4Iv8UVYfxCg cNYEAg=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK1pZ1dwY3LCrZW2qFk0kwbmmSGJCOUoV/hxoUibv0c d/6NmbaCih5IOJxzL/feEyacaYPQh1NYW9/Y3Cpul3Z29/YPyodHXR2nitAOiXmseiHWlDNJO4YZTnuJoliEn N6G08vcv72nSrNY3phZQgOBx5JFjGBjpbsBmTCYf8NyBbl+s16/aELkIuRX/YYlvu97DQ96VslRASu0h+X3wS gmqaDSEI617nsoMUGGlWGE03lpkGqaYDLFY9q3VGJBdZAtFp7DM6uMYBQr+6SBC/V7R4aF1jMR2kqBzUT/9nL xL6+fmqgZZEwmqaGSLAdFKYcmhvn1cMQUJYbPLMFEMbsrJBOsMDE2o5IN4etS+D/pVl0Pud51rdKqreIoghNw Cs6BBxqgBa5AG3QAAQI8gCfw7Cjn0XlxXpelBWfVcwx+wHn7BN/xkGs=</latexit><latexit sha1_base64="7ak2jEz5kl4Iv8UVYfxCg cNYEAg=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK1pZ1dwY3LCrZW2qFk0kwbmmSGJCOUoV/hxoUibv0c d/6NmbaCih5IOJxzL/feEyacaYPQh1NYW9/Y3Cpul3Z29/YPyodHXR2nitAOiXmseiHWlDNJO4YZTnuJoliEn N6G08vcv72nSrNY3phZQgOBx5JFjGBjpbsBmTCYf8NyBbl+s16/aELkIuRX/YYlvu97DQ96VslRASu0h+X3wS gmqaDSEI617nsoMUGGlWGE03lpkGqaYDLFY9q3VGJBdZAtFp7DM6uMYBQr+6SBC/V7R4aF1jMR2kqBzUT/9nL xL6+fmqgZZEwmqaGSLAdFKYcmhvn1cMQUJYbPLMFEMbsrJBOsMDE2o5IN4etS+D/pVl0Pud51rdKqreIoghNw Cs6BBxqgBa5AG3QAAQI8gCfw7Cjn0XlxXpelBWfVcwx+wHn7BN/xkGs=</latexit><latexit sha1_base64="7ak2jEz5kl4Iv8UVYfxCg cNYEAg=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK1pZ1dwY3LCrZW2qFk0kwbmmSGJCOUoV/hxoUibv0c d/6NmbaCih5IOJxzL/feEyacaYPQh1NYW9/Y3Cpul3Z29/YPyodHXR2nitAOiXmseiHWlDNJO4YZTnuJoliEn N6G08vcv72nSrNY3phZQgOBx5JFjGBjpbsBmTCYf8NyBbl+s16/aELkIuRX/YYlvu97DQ96VslRASu0h+X3wS gmqaDSEI617nsoMUGGlWGE03lpkGqaYDLFY9q3VGJBdZAtFp7DM6uMYBQr+6SBC/V7R4aF1jMR2kqBzUT/9nL xL6+fmqgZZEwmqaGSLAdFKYcmhvn1cMQUJYbPLMFEMbsrJBOsMDE2o5IN4etS+D/pVl0Pud51rdKqreIoghNw Cs6BBxqgBa5AG3QAAQI8gCfw7Cjn0XlxXpelBWfVcwx+wHn7BN/xkGs=</latexit>
  
<latexit sha1_base64="7ak2jEz5kl4Iv8UVYfxCg cNYEAg=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK1pZ1dwY3LCrZW2qFk0kwbmmSGJCOUoV/hxoUibv0c d/6NmbaCih5IOJxzL/feEyacaYPQh1NYW9/Y3Cpul3Z29/YPyodHXR2nitAOiXmseiHWlDNJO4YZTnuJoliEn N6G08vcv72nSrNY3phZQgOBx5JFjGBjpbsBmTCYf8NyBbl+s16/aELkIuRX/YYlvu97DQ96VslRASu0h+X3wS gmqaDSEI617nsoMUGGlWGE03lpkGqaYDLFY9q3VGJBdZAtFp7DM6uMYBQr+6SBC/V7R4aF1jMR2kqBzUT/9nL xL6+fmqgZZEwmqaGSLAdFKYcmhvn1cMQUJYbPLMFEMbsrJBOsMDE2o5IN4etS+D/pVl0Pud51rdKqreIoghNw Cs6BBxqgBa5AG3QAAQI8gCfw7Cjn0XlxXpelBWfVcwx+wHn7BN/xkGs=</latexit><latexit sha1_base64="7ak2jEz5kl4Iv8UVYfxCg cNYEAg=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK1pZ1dwY3LCrZW2qFk0kwbmmSGJCOUoV/hxoUibv0c d/6NmbaCih5IOJxzL/feEyacaYPQh1NYW9/Y3Cpul3Z29/YPyodHXR2nitAOiXmseiHWlDNJO4YZTnuJoliEn N6G08vcv72nSrNY3phZQgOBx5JFjGBjpbsBmTCYf8NyBbl+s16/aELkIuRX/YYlvu97DQ96VslRASu0h+X3wS gmqaDSEI617nsoMUGGlWGE03lpkGqaYDLFY9q3VGJBdZAtFp7DM6uMYBQr+6SBC/V7R4aF1jMR2kqBzUT/9nL xL6+fmqgZZEwmqaGSLAdFKYcmhvn1cMQUJYbPLMFEMbsrJBOsMDE2o5IN4etS+D/pVl0Pud51rdKqreIoghNw Cs6BBxqgBa5AG3QAAQI8gCfw7Cjn0XlxXpelBWfVcwx+wHn7BN/xkGs=</latexit><latexit sha1_base64="7ak2jEz5kl4Iv8UVYfxCg cNYEAg=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK1pZ1dwY3LCrZW2qFk0kwbmmSGJCOUoV/hxoUibv0c d/6NmbaCih5IOJxzL/feEyacaYPQh1NYW9/Y3Cpul3Z29/YPyodHXR2nitAOiXmseiHWlDNJO4YZTnuJoliEn N6G08vcv72nSrNY3phZQgOBx5JFjGBjpbsBmTCYf8NyBbl+s16/aELkIuRX/YYlvu97DQ96VslRASu0h+X3wS gmqaDSEI617nsoMUGGlWGE03lpkGqaYDLFY9q3VGJBdZAtFp7DM6uMYBQr+6SBC/V7R4aF1jMR2kqBzUT/9nL xL6+fmqgZZEwmqaGSLAdFKYcmhvn1cMQUJYbPLMFEMbsrJBOsMDE2o5IN4etS+D/pVl0Pud51rdKqreIoghNw Cs6BBxqgBa5AG3QAAQI8gCfw7Cjn0XlxXpelBWfVcwx+wHn7BN/xkGs=</latexit><latexit sha1_base64="7ak2jEz5kl4Iv8UVYfxCg cNYEAg=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK1pZ1dwY3LCrZW2qFk0kwbmmSGJCOUoV/hxoUibv0c d/6NmbaCih5IOJxzL/feEyacaYPQh1NYW9/Y3Cpul3Z29/YPyodHXR2nitAOiXmseiHWlDNJO4YZTnuJoliEn N6G08vcv72nSrNY3phZQgOBx5JFjGBjpbsBmTCYf8NyBbl+s16/aELkIuRX/YYlvu97DQ96VslRASu0h+X3wS gmqaDSEI617nsoMUGGlWGE03lpkGqaYDLFY9q3VGJBdZAtFp7DM6uMYBQr+6SBC/V7R4aF1jMR2kqBzUT/9nL xL6+fmqgZZEwmqaGSLAdFKYcmhvn1cMQUJYbPLMFEMbsrJBOsMDE2o5IN4etS+D/pVl0Pud51rdKqreIoghNw Cs6BBxqgBa5AG3QAAQI8gCfw7Cjn0XlxXpelBWfVcwx+wHn7BN/xkGs=</latexit>
WRWR<latexit sha1_base64="sxhOY7PzmSEIA+vR5xcHnxTgWbM=">AAA B73icdVDLSgNBEOyNrxhfUY9eBoPgaZmNcU1uAS8eo5gHJEuYncwmQ2YfzswKIeQnvHhQxKu/482/cTaJoKIFDUVVN91dfiK40hh/WLmV1bX1 jfxmYWt7Z3evuH/QUnEqKWvSWMSy4xPFBI9YU3MtWCeRjIS+YG1/fJn57XsmFY+jWz1JmBeSYcQDTok2Uqfdv0FZ9YslbNdquOK4CNvnGJfd miH4rFx1XeTYeI4SLNHoF997g5imIYs0FUSproMT7U2J1JwKNiv0UsUSQsdkyLqGRiRkypvO752hE6MMUBBLU5FGc/X7xJSESk1C33SGRI/Ub y8T//K6qQ6q3pRHSapZRBeLglQgHaPseTTgklEtJoYQKrm5FdERkYRqE1HBhPD1KfqftMq2g23nulKqV5Zx5OEIjuEUHLiAOlxBA5pAQcADPM GzdWc9Wi/W66I1Zy1nDuEHrLdPJuePWA==</latexit><latexit sha1_base64="sxhOY7PzmSEIA+vR5xcHnxTgWbM=">AAA B73icdVDLSgNBEOyNrxhfUY9eBoPgaZmNcU1uAS8eo5gHJEuYncwmQ2YfzswKIeQnvHhQxKu/482/cTaJoKIFDUVVN91dfiK40hh/WLmV1bX1 jfxmYWt7Z3evuH/QUnEqKWvSWMSy4xPFBI9YU3MtWCeRjIS+YG1/fJn57XsmFY+jWz1JmBeSYcQDTok2Uqfdv0FZ9YslbNdquOK4CNvnGJfd miH4rFx1XeTYeI4SLNHoF997g5imIYs0FUSproMT7U2J1JwKNiv0UsUSQsdkyLqGRiRkypvO752hE6MMUBBLU5FGc/X7xJSESk1C33SGRI/Ub y8T//K6qQ6q3pRHSapZRBeLglQgHaPseTTgklEtJoYQKrm5FdERkYRqE1HBhPD1KfqftMq2g23nulKqV5Zx5OEIjuEUHLiAOlxBA5pAQcADPM GzdWc9Wi/W66I1Zy1nDuEHrLdPJuePWA==</latexit><latexit sha1_base64="sxhOY7PzmSEIA+vR5xcHnxTgWbM=">AAA B73icdVDLSgNBEOyNrxhfUY9eBoPgaZmNcU1uAS8eo5gHJEuYncwmQ2YfzswKIeQnvHhQxKu/482/cTaJoKIFDUVVN91dfiK40hh/WLmV1bX1 jfxmYWt7Z3evuH/QUnEqKWvSWMSy4xPFBI9YU3MtWCeRjIS+YG1/fJn57XsmFY+jWz1JmBeSYcQDTok2Uqfdv0FZ9YslbNdquOK4CNvnGJfd miH4rFx1XeTYeI4SLNHoF997g5imIYs0FUSproMT7U2J1JwKNiv0UsUSQsdkyLqGRiRkypvO752hE6MMUBBLU5FGc/X7xJSESk1C33SGRI/Ub y8T//K6qQ6q3pRHSapZRBeLglQgHaPseTTgklEtJoYQKrm5FdERkYRqE1HBhPD1KfqftMq2g23nulKqV5Zx5OEIjuEUHLiAOlxBA5pAQcADPM GzdWc9Wi/W66I1Zy1nDuEHrLdPJuePWA==</latexit><latexit sha1_base64="sxhOY7PzmSEIA+vR5xcHnxTgWbM=">AAA B73icdVDLSgNBEOyNrxhfUY9eBoPgaZmNcU1uAS8eo5gHJEuYncwmQ2YfzswKIeQnvHhQxKu/482/cTaJoKIFDUVVN91dfiK40hh/WLmV1bX1 jfxmYWt7Z3evuH/QUnEqKWvSWMSy4xPFBI9YU3MtWCeRjIS+YG1/fJn57XsmFY+jWz1JmBeSYcQDTok2Uqfdv0FZ9YslbNdquOK4CNvnGJfd miH4rFx1XeTYeI4SLNHoF997g5imIYs0FUSproMT7U2J1JwKNiv0UsUSQsdkyLqGRiRkypvO752hE6MMUBBLU5FGc/X7xJSESk1C33SGRI/Ub y8T//K6qQ6q3pRHSapZRBeLglQgHaPseTTgklEtJoYQKrm5FdERkYRqE1HBhPD1KfqftMq2g23nulKqV5Zx5OEIjuEUHLiAOlxBA5pAQcADPM GzdWc9Wi/W66I1Zy1nDuEHrLdPJuePWA==</latexit>
 h
<latexit sha1_base64="OCE0eraPCzYmhc1QK9MeX3pALGM=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ2ZaHd0V3LisYB/QDiWTZjqhm UxIMkIp/Qg3LhRx6/e482/MtBVU9MCFwzn3cu89keRMG4Q+nJXVtfWNzdJWeXtnd2+/cnDY1lmuCG2RjGeqG2FNORO0ZZjhtCsVxWnEaScaXxd+554qzTJxZyaShikeCRYzgo2VOn2ZMJjAQaWK3CCo1XwfFsS/uqhbgmrnKPCh56I5qmCJ5qDy3h9mJE+pMIRjrXsekiacYmUY4XRW7ueaSkz GeER7lgqcUh1O5+fO4KlVhjDOlC1h4Fz9PjHFqdaTNLKdKTaJ/u0V4l9eLzfxZThlQuaGCrJYFOccmgwWv8MhU5QYPrEEE8XsrZAkWGFibEJlG8LXp/B/0vZdD7nebb3aqC/jKIFjcALOgAcC0AA3oAlagIAxeABP4NmRzqPz4rwuWlec5cwR+AHn7RPwko9D</latexit><latexit sha1_base64="OCE0eraPCzYmhc1QK9MeX3pALGM=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ2ZaHd0V3LisYB/QDiWTZjqhm UxIMkIp/Qg3LhRx6/e482/MtBVU9MCFwzn3cu89keRMG4Q+nJXVtfWNzdJWeXtnd2+/cnDY1lmuCG2RjGeqG2FNORO0ZZjhtCsVxWnEaScaXxd+554qzTJxZyaShikeCRYzgo2VOn2ZMJjAQaWK3CCo1XwfFsS/uqhbgmrnKPCh56I5qmCJ5qDy3h9mJE+pMIRjrXsekiacYmUY4XRW7ueaSkz GeER7lgqcUh1O5+fO4KlVhjDOlC1h4Fz9PjHFqdaTNLKdKTaJ/u0V4l9eLzfxZThlQuaGCrJYFOccmgwWv8MhU5QYPrEEE8XsrZAkWGFibEJlG8LXp/B/0vZdD7nebb3aqC/jKIFjcALOgAcC0AA3oAlagIAxeABP4NmRzqPz4rwuWlec5cwR+AHn7RPwko9D</latexit><latexit sha1_base64="OCE0eraPCzYmhc1QK9MeX3pALGM=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ2ZaHd0V3LisYB/QDiWTZjqhm UxIMkIp/Qg3LhRx6/e482/MtBVU9MCFwzn3cu89keRMG4Q+nJXVtfWNzdJWeXtnd2+/cnDY1lmuCG2RjGeqG2FNORO0ZZjhtCsVxWnEaScaXxd+554qzTJxZyaShikeCRYzgo2VOn2ZMJjAQaWK3CCo1XwfFsS/uqhbgmrnKPCh56I5qmCJ5qDy3h9mJE+pMIRjrXsekiacYmUY4XRW7ueaSkz GeER7lgqcUh1O5+fO4KlVhjDOlC1h4Fz9PjHFqdaTNLKdKTaJ/u0V4l9eLzfxZThlQuaGCrJYFOccmgwWv8MhU5QYPrEEE8XsrZAkWGFibEJlG8LXp/B/0vZdD7nebb3aqC/jKIFjcALOgAcC0AA3oAlagIAxeABP4NmRzqPz4rwuWlec5cwR+AHn7RPwko9D</latexit><latexit sha1_base64="OCE0eraPCzYmhc1QK9MeX3pALGM=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ2ZaHd0V3LisYB/QDiWTZjqhm UxIMkIp/Qg3LhRx6/e482/MtBVU9MCFwzn3cu89keRMG4Q+nJXVtfWNzdJWeXtnd2+/cnDY1lmuCG2RjGeqG2FNORO0ZZjhtCsVxWnEaScaXxd+554qzTJxZyaShikeCRYzgo2VOn2ZMJjAQaWK3CCo1XwfFsS/uqhbgmrnKPCh56I5qmCJ5qDy3h9mJE+pMIRjrXsekiacYmUY4XRW7ueaSkz GeER7lgqcUh1O5+fO4KlVhjDOlC1h4Fz9PjHFqdaTNLKdKTaJ/u0V4l9eLzfxZThlQuaGCrJYFOccmgwWv8MhU5QYPrEEE8XsrZAkWGFibEJlG8LXp/B/0vZdD7nebb3aqC/jKIFjcALOgAcC0AA3oAlagIAxeABP4NmRzqPz4rwuWlec5cwR+AHn7RPwko9D</latexit>
   annihilation
<latexit sha1_base64="o8qXa JFhqeVJvIZ3VzP1v6c1bOg=">AAACB3icbVA9SwNBEN2LXzF+RS0FW QyCVbgTQe0CNpYRTCIkR9jbzCVL9vaO3TkxHOls/Cs2ForY+hfs/D duLik08cEMj/dm2J0XJFIYdN1vp7C0vLK6VlwvbWxube+Ud/eaJk41 hwaPZazvAmZACgUNFCjhLtHAokBCKxheTfzWPWgjYnWLowT8iPWVC AVnaKVu+bDDB4JOG8IDZpQpJQZC5v64W664VTcHXSTejFTIDPVu+av Ti3kagUIumTFtz03Qz5hGwSWMS53UQML4kPWhbaliERg/y+8Y02Or 9GgYa1sKaa7+3shYZMwoCuxkxHBg5r2J+J/XTjG88DOhkhRB8elDYS opxnQSCu0JDRzlyBLGtbB/pXzANONooyvZELz5kxdJ87TquVXv5qx Su5zFUSQH5IicEI+ckxq5JnXSIJw8kmfySt6cJ+fFeXc+pqMFZ7azT /7A+fwBCnCZZQ==</latexit><latexit sha1_base64="o8qXa JFhqeVJvIZ3VzP1v6c1bOg=">AAACB3icbVA9SwNBEN2LXzF+RS0FW QyCVbgTQe0CNpYRTCIkR9jbzCVL9vaO3TkxHOls/Cs2ForY+hfs/D duLik08cEMj/dm2J0XJFIYdN1vp7C0vLK6VlwvbWxube+Ud/eaJk41 hwaPZazvAmZACgUNFCjhLtHAokBCKxheTfzWPWgjYnWLowT8iPWVC AVnaKVu+bDDB4JOG8IDZpQpJQZC5v64W664VTcHXSTejFTIDPVu+av Ti3kagUIumTFtz03Qz5hGwSWMS53UQML4kPWhbaliERg/y+8Y02Or 9GgYa1sKaa7+3shYZMwoCuxkxHBg5r2J+J/XTjG88DOhkhRB8elDYS opxnQSCu0JDRzlyBLGtbB/pXzANONooyvZELz5kxdJ87TquVXv5qx Su5zFUSQH5IicEI+ckxq5JnXSIJw8kmfySt6cJ+fFeXc+pqMFZ7azT /7A+fwBCnCZZQ==</latexit><latexit sha1_base64="o8qXa JFhqeVJvIZ3VzP1v6c1bOg=">AAACB3icbVA9SwNBEN2LXzF+RS0FW QyCVbgTQe0CNpYRTCIkR9jbzCVL9vaO3TkxHOls/Cs2ForY+hfs/D duLik08cEMj/dm2J0XJFIYdN1vp7C0vLK6VlwvbWxube+Ud/eaJk41 hwaPZazvAmZACgUNFCjhLtHAokBCKxheTfzWPWgjYnWLowT8iPWVC AVnaKVu+bDDB4JOG8IDZpQpJQZC5v64W664VTcHXSTejFTIDPVu+av Ti3kagUIumTFtz03Qz5hGwSWMS53UQML4kPWhbaliERg/y+8Y02Or 9GgYa1sKaa7+3shYZMwoCuxkxHBg5r2J+J/XTjG88DOhkhRB8elDYS opxnQSCu0JDRzlyBLGtbB/pXzANONooyvZELz5kxdJ87TquVXv5qx Su5zFUSQH5IicEI+ckxq5JnXSIJw8kmfySt6cJ+fFeXc+pqMFZ7azT /7A+fwBCnCZZQ==</latexit><latexit sha1_base64="o8qXa JFhqeVJvIZ3VzP1v6c1bOg=">AAACB3icbVA9SwNBEN2LXzF+RS0FW QyCVbgTQe0CNpYRTCIkR9jbzCVL9vaO3TkxHOls/Cs2ForY+hfs/D duLik08cEMj/dm2J0XJFIYdN1vp7C0vLK6VlwvbWxube+Ud/eaJk41 hwaPZazvAmZACgUNFCjhLtHAokBCKxheTfzWPWgjYnWLowT8iPWVC AVnaKVu+bDDB4JOG8IDZpQpJQZC5v64W664VTcHXSTejFTIDPVu+av Ti3kagUIumTFtz03Qz5hGwSWMS53UQML4kPWhbaliERg/y+8Y02Or 9GgYa1sKaa7+3shYZMwoCuxkxHBg5r2J+J/XTjG88DOhkhRB8elDYS opxnQSCu0JDRzlyBLGtbB/pXzANONooyvZELz5kxdJ87TquVXv5qx Su5zFUSQH5IicEI+ckxq5JnXSIJw8kmfySt6cJ+fFeXc+pqMFZ7azT /7A+fwBCnCZZQ==</latexit>
WRWR annihilation
<latexit sha1_base64="YTQcG5RjU3+ZWuEmuXkPiBKhESQ=">AA ACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQb0VvHisYj+gDWGz3bZLN5uwOxFL6MWLf8WLB0W8+h+8+W/cpDlo64OBx3szzMwLYsE1OM63V VpaXlldK69XNja3tnfs3b2WjhJFWZNGIlKdgGgmuGRN4CBYJ1aMhIFg7WB8lfnte6Y0j+QdTGLmhWQo+YBTAkby7cO2f4uz6gF7gBQTKfmI i9yd+nbVqTk58CJxC1JFBRq+/dXrRzQJmQQqiNZd14nBS4kCTgWbVnqJZjGhYzJkXUMlCZn20vyLKT42Sh8PImVKAs7V3xMpCbWehIHpDAm M9LyXif953QQGF17KZZwAk3S2aJAIDBHOIsF9rhgFMTGEUMXNrZiOiCIUTHAVE4I7//IiaZ3WXKfm3pxV65dFHGV0gI7QCXLROaqja9RATU TRI3pGr+jNerJerHfrY9ZasoqZffQH1ucPBxSYQQ==</latexit><latexit sha1_base64="YTQcG5RjU3+ZWuEmuXkPiBKhESQ=">AA ACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQb0VvHisYj+gDWGz3bZLN5uwOxFL6MWLf8WLB0W8+h+8+W/cpDlo64OBx3szzMwLYsE1OM63V VpaXlldK69XNja3tnfs3b2WjhJFWZNGIlKdgGgmuGRN4CBYJ1aMhIFg7WB8lfnte6Y0j+QdTGLmhWQo+YBTAkby7cO2f4uz6gF7gBQTKfmI i9yd+nbVqTk58CJxC1JFBRq+/dXrRzQJmQQqiNZd14nBS4kCTgWbVnqJZjGhYzJkXUMlCZn20vyLKT42Sh8PImVKAs7V3xMpCbWehIHpDAm M9LyXif953QQGF17KZZwAk3S2aJAIDBHOIsF9rhgFMTGEUMXNrZiOiCIUTHAVE4I7//IiaZ3WXKfm3pxV65dFHGV0gI7QCXLROaqja9RATU TRI3pGr+jNerJerHfrY9ZasoqZffQH1ucPBxSYQQ==</latexit><latexit sha1_base64="YTQcG5RjU3+ZWuEmuXkPiBKhESQ=">AA ACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQb0VvHisYj+gDWGz3bZLN5uwOxFL6MWLf8WLB0W8+h+8+W/cpDlo64OBx3szzMwLYsE1OM63V VpaXlldK69XNja3tnfs3b2WjhJFWZNGIlKdgGgmuGRN4CBYJ1aMhIFg7WB8lfnte6Y0j+QdTGLmhWQo+YBTAkby7cO2f4uz6gF7gBQTKfmI i9yd+nbVqTk58CJxC1JFBRq+/dXrRzQJmQQqiNZd14nBS4kCTgWbVnqJZjGhYzJkXUMlCZn20vyLKT42Sh8PImVKAs7V3xMpCbWehIHpDAm M9LyXif953QQGF17KZZwAk3S2aJAIDBHOIsF9rhgFMTGEUMXNrZiOiCIUTHAVE4I7//IiaZ3WXKfm3pxV65dFHGV0gI7QCXLROaqja9RATU TRI3pGr+jNerJerHfrY9ZasoqZffQH1ucPBxSYQQ==</latexit><latexit sha1_base64="YTQcG5RjU3+ZWuEmuXkPiBKhESQ=">AA ACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQb0VvHisYj+gDWGz3bZLN5uwOxFL6MWLf8WLB0W8+h+8+W/cpDlo64OBx3szzMwLYsE1OM63V VpaXlldK69XNja3tnfs3b2WjhJFWZNGIlKdgGgmuGRN4CBYJ1aMhIFg7WB8lfnte6Y0j+QdTGLmhWQo+YBTAkby7cO2f4uz6gF7gBQTKfmI i9yd+nbVqTk58CJxC1JFBRq+/dXrRzQJmQQqiNZd14nBS4kCTgWbVnqJZjGhYzJkXUMlCZn20vyLKT42Sh8PImVKAs7V3xMpCbWehIHpDAm M9LyXif953QQGF17KZZwAk3S2aJAIDBHOIsF9rhgFMTGEUMXNrZiOiCIUTHAVE4I7//IiaZ3WXKfm3pxV65dFHGV0gI7QCXLROaqja9RATU TRI3pGr+jNerJerHfrY9ZasoqZffQH1ucPBxSYQQ==</latexit>
⌘⌘ annihilation
<latexit sha1_base64="cdSdbTDFGVtEOfG/4brGyxKCGz8=">AA ACCHicbVBNSwMxFMzWr1q/qh49GCyCp7IrgnorePFYwbZCdynZ9LUNzWaX5K1Ylh69+Fe8eFDEqz/Bm//GdNuDtg4kDDPzSN6EiRQGXffbK Swtr6yuFddLG5tb2zvl3b2miVPNocFjGeu7kBmQQkEDBUq4SzSwKJTQCodXE791D9qIWN3iKIEgYn0leoIztFKnfOgDMppf1Ed4wIwypcRA yDww7pQrbtXNQReJNyMVMkO9U/7yuzFPI1DIJTOm7bkJBhnTKLiEcclPDSSMD1kf2pYqFoEJsnyRMT22Spf2Ym2PQpqrvycyFhkzikKbjBg OzLw3Ef/z2in2LoJMqCRFUHz6UC+VFGM6aYV2hQaOcmQJ41rYv1I+YJpxtN2VbAne/MqLpHla9dyqd3NWqV3O6iiSA3JETohHzkmNXJM6aR BOHskzeSVvzpPz4rw7H9NowZnN7JM/cD5/AHmDmZs=</latexit><latexit sha1_base64="cdSdbTDFGVtEOfG/4brGyxKCGz8=">AA ACCHicbVBNSwMxFMzWr1q/qh49GCyCp7IrgnorePFYwbZCdynZ9LUNzWaX5K1Ylh69+Fe8eFDEqz/Bm//GdNuDtg4kDDPzSN6EiRQGXffbK Swtr6yuFddLG5tb2zvl3b2miVPNocFjGeu7kBmQQkEDBUq4SzSwKJTQCodXE791D9qIWN3iKIEgYn0leoIztFKnfOgDMppf1Ed4wIwypcRA yDww7pQrbtXNQReJNyMVMkO9U/7yuzFPI1DIJTOm7bkJBhnTKLiEcclPDSSMD1kf2pYqFoEJsnyRMT22Spf2Ym2PQpqrvycyFhkzikKbjBg OzLw3Ef/z2in2LoJMqCRFUHz6UC+VFGM6aYV2hQaOcmQJ41rYv1I+YJpxtN2VbAne/MqLpHla9dyqd3NWqV3O6iiSA3JETohHzkmNXJM6aR BOHskzeSVvzpPz4rw7H9NowZnN7JM/cD5/AHmDmZs=</latexit><latexit sha1_base64="cdSdbTDFGVtEOfG/4brGyxKCGz8=">AA ACCHicbVBNSwMxFMzWr1q/qh49GCyCp7IrgnorePFYwbZCdynZ9LUNzWaX5K1Ylh69+Fe8eFDEqz/Bm//GdNuDtg4kDDPzSN6EiRQGXffbK Swtr6yuFddLG5tb2zvl3b2miVPNocFjGeu7kBmQQkEDBUq4SzSwKJTQCodXE791D9qIWN3iKIEgYn0leoIztFKnfOgDMppf1Ed4wIwypcRA yDww7pQrbtXNQReJNyMVMkO9U/7yuzFPI1DIJTOm7bkJBhnTKLiEcclPDSSMD1kf2pYqFoEJsnyRMT22Spf2Ym2PQpqrvycyFhkzikKbjBg OzLw3Ef/z2in2LoJMqCRFUHz6UC+VFGM6aYV2hQaOcmQJ41rYv1I+YJpxtN2VbAne/MqLpHla9dyqd3NWqV3O6iiSA3JETohHzkmNXJM6aR BOHskzeSVvzpPz4rw7H9NowZnN7JM/cD5/AHmDmZs=</latexit><latexit sha1_base64="cdSdbTDFGVtEOfG/4brGyxKCGz8=">AA ACCHicbVBNSwMxFMzWr1q/qh49GCyCp7IrgnorePFYwbZCdynZ9LUNzWaX5K1Ylh69+Fe8eFDEqz/Bm//GdNuDtg4kDDPzSN6EiRQGXffbK Swtr6yuFddLG5tb2zvl3b2miVPNocFjGeu7kBmQQkEDBUq4SzSwKJTQCodXE791D9qIWN3iKIEgYn0leoIztFKnfOgDMppf1Ed4wIwypcRA yDww7pQrbtXNQReJNyMVMkO9U/7yuzFPI1DIJTOm7bkJBhnTKLiEcclPDSSMD1kf2pYqFoEJsnyRMT22Spf2Ym2PQpqrvycyFhkzikKbjBg OzLw3Ef/z2in2LoJMqCRFUHz6UC+VFGM6aYV2hQaOcmQJ41rYv1I+YJpxtN2VbAne/MqLpHla9dyqd3NWqV3O6iiSA3JETohHzkmNXJM6aR BOHskzeSVvzpPz4rw7H9NowZnN7JM/cD5/AHmDmZs=</latexit>
Figure 4: The annihilation of DM candidates to various final states, where we have fixed
g
R
= 0.65, yχ = ξh = ξφ = 0.3, sα = 0.1, mφ = vφ, and mχ2 = 10 TeV. The left panel is
the annihilation of χχ, taking mη = 3 TeV; the middle panel shows the cross section
rates of W
R
W
R
annihilations, where we have again taken mη = 3 TeV; and finally the
right panel illustrates the annihilation of ηη, where mW
R
is fixed to 2 TeV. The red line is
the annihilation to a pair of right-handed electrons through s-channel W 3
R
mediation. The
green line indicates the annihilation to SM particles = t,W±, Z, h. The magenta line is the
annihilation of DM candidates to χχ, the orange line is the annihilation to a pair of W
R
and the blue line is when the DM particle is annihilating to ηη. Because the annihilations
to ηη are very small, their cross sections were multiplied by 1010 (left panel) and 105
(middle panel).
particles and η, however, benefit from a higher coupling (g
R
> yχ) and thus it is relatively
bigger. Furthermore, the annihilation of W
R
to a pair of χs is also kinematically possible and
has a fairly large rate7. Finally, the right panel of Fig. 4 illustrates η annihilation, where
we have fixed mW
R
= 2 TeV. The resonance at around 2 TeV is due to φ becoming on-shell
in s-channel annihilations of η. The yellow line is the annihilation of ηη → φh which opens
us for 2mη > mφ + mh. Other than ηη → SM SM , the rest of the channels suffer from low
rate.
Having determined the important processes that set the relic abundance of DM, we move
to current constraints on the model parameters. In the following two sub-sections, we study
the direct detection, indirect detections as well as the collider constraints. We show that if
we insist on using O(1) couplings, the allowed parameter space can be probed with the next
generation of experiments.
7 In the region where both W
R
and χ1 are DM candidates, the Boltzmann equation becomes coupled due
to the annihilation of W
R
W
R
→ χ1χ1, and needs a more careful treatment. However, due to the much
smaller rate of this channel compared with W
R
W
R
→ SM SM, and the mass difference between W
R
and
χ1, we noticed that annihilation of WR to χ1 does not play a significant role.
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B. Direct Detection
Since, in MCDM, each DM particle shares some portion of the total relic abundance,
we expect their annihilation rate to be larger than what would be single component DM
∼ 2.2× 10−26cm3/s:
ΩDM1+ΩDM2 + · · ·+ ΩDMn = ΩDMtotal
⇒ ΩDM1 < ΩDMtotal ⇒ 〈σv〉DM1 > 2.2× 10−26cm3/s
Naively, there is a concern that with such large interaction rates of DM with SM particles, it
must have been detected at DM experiments, by now. One of the most important constraints
on DM models comes from Direct Detection (DD). In our model, DM can scatter with nucleus
through Higgs or φ exchange, leading to potential constraints from DD. Since Higgs portal
interactions care about the mass of particles, the interaction of DM with the nucleon is
suppressed. In other words, Higgs portal scenarios are efficient in producing the right relic
abundance through the annihilation of DM to heavy SM particles, but have a suppressed
scattering cross section in DD experiments. This particular reason is common to all Higgs
portal DM, and it is one of the benefits of the Higgs portal over generic Z ′ models.
Furthermore, in calculating the relic abundance of χ1 and W
±
R
DM, their annihilation
to a pair of electrons through W 3
R
mediator is dominant, especially for large values of g
R
.
However, this process contributes to DD only at loop level and thus is negligible. This is
the second reason that we can have efficient annihilation of χ1 and W
±
R
DM while being safe
from DD bounds.
Since the mediator is a CP-even scalar, the bounds on our model comes from spin-
independent DD. Higgs portal DD constraints have been studied in multiple studies, and it
is well-known that if DM is a Dirac fermion, χ, then its scattering cross section with the SM
is [85]
σχ1-N =
y2χ sin
2 2α
4pi
m2red
(
1
m2h
− 1
m2φ
)2
g2Hp, (10)
where g
DM
is the coupling of the DM particle with the scalar mediator, mred = mpmDM/(mp+
mDM), and gHp is the effective coupling of Higgs with proton [86]:
gHp =
mp
vh
[ ∑
q=u,d,s
f (p)q +
2
9
(
1−
∑
q=u,d,s
f (p)q
)]
≈ 1.3× 10−3. (11)
In the case the dark matter is a gauge boson, its scattering cross section with nucleons
goes as the following8 [46] :
σ
W
R
-N
=
g2R sin
2 2α
4pi
m2red
(
1
m2h
− 1
m2φ
)2
g2Hp, (12)
8 As shown in Eq. 10, and Eq. 12, there is a destructive interference between the two scalar mediation in
DD bounds for the case of Dirac fermion and gauge boson DM which is another reason that DD cannot
bound Higgs portal DM models very well.
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and finally for a stable scalar it is [87]
σ
η-N
=
m2p
8pim2η
m2red
(
ξhcα
m2h
+
ξφsα
m2φ
)2
g2Hp. (13)
To recast the DD bounds on our model, it is important to realize that each component of
DM constitute only a percentage of DM. Assuming their ratio in early universe is the same
as the one in the vicinity of earth, we get
σ
DM-N
= σχ1-N ×
Ωχ1
ΩDM
+ σ
W
R
-N
× ΩWR
ΩDM
+ σ
η-N
× Ωη
ΩDM
. (14)
In Fig. 5, the DD constraints as well as some other constraints are shown. The purple
region is excluded from the DD experiments [37]. The LEP experiment puts a stringent
constraint on any particle that interacts with electrons [80]. Since right-handed electrons are
charged under SU(2)
R
, the dark gauge bosons can directly interact with them. The strongest
constraint of LEP comes from the Drell-Yan Production of a pair of electrons through an
exchange of W 3
R
, which excludes mW
R
< 2 TeV. This is shown in orange in Fig. 5. The
red shaded region is when the indicated particle is no longer a DM candidate because it is
not stable. The green region is when g
R
> 1, which threatens perturbativity. Finally, the
gray region is when the relic abundance of all DM candidates combined is too large and they
over-close the universe. The green and red dotted lines indicate that the DM introduced in
this paper are respectively 50% and 30% of the total DM. The star in the left plot of Fig. 5
is a benchmark, where 55% of the DM is due to the relic abundance of χ and 45% is from η.
Similarly, the star in the right plot of Fig. 5, indicates a sample point, where χ, η and W
R
are respectively 52%, 38% and 10% of the total DM. Due to the large cross-section of W
R
to
electrons and φ, its relic abundance is usually low.
C. Indirect Detection
Another way to constrain our parameter space is by using indirect detection (ID) results.
The main annihilation channels of our DM candidates are the production of a pair of electrons
or heavy particles. Heavy particles eventually decay to stable particles, which some of
them can be detected here on earth. Furthermore, any particle in this process that is
electromagnetically charged will radiate photon which can also be detected through various
experiments (e.g, Fermi-LAT [88]). However, due to the large uncertainty of the background,
ID bounds are usually mild. Even considering the strongest bounds of Fermi-LAT, which is
100% branching ratio to bb¯, ID can constrain DM only up to a few hundreds of GeV, which
is smaller than the benchmarks we are considering.
Recently, the DArk Matter Particle Explorer (DAMPE) experiment [52], which is a
satellite-borne, high energy particles and gamma-ray detector, published their measurement
of the electron plus positron spectrum. Their result indicates a tentative narrow peak around
∼ 1.4 TeV. The local significance of this excess is about 3.7σ assuming a broken power-law
14
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Figure 5: The allowed parameter space for various benchmarks. The solid black dashed
green and dashed red shown the contour for producing all, 50%, and 30% of the relic
abundance of DM, respectively. The shaded gray region is when we over-produce DM. The
shaded purple is excluded from DD experiment [37], and the shaded orange part is
excluded by LEP [80]. The pink region is when the indicated particle is no longer DM and
decays. The green region is when g
R
> 1 which violates perturbativity. The star is chosen
as an example to show how much of DM each particle constitutes. Finally, the solid red
line is the region we can explain the DAMPE excess [52].
background [89, 90], and its global significance has been measured to about 2.3σ [72, 90–94].
Such a narrow peak could be a result of a DM with mass 1.4 TeV to a pair of right-handed
electrons. The interaction of DM with left-handed electrons should be suppressed, due to
the results published by IceCube, which reported no excess in the neutrino experiment [95].
This is the reason we considered only the right-handed electrons being charged under the
SU(2)
R
.
According to the DAMPE experiment, the annihilation rate to electron-positron is esti-
mated to be much more than the annihilation rate for a single component DM, which further
motivates our set up for multi-component DM. However, it is important to make sure the
annihilation to electron pair is s-wave.
Among the DM candidates in our set-up, W±
R
and χ1 interact with right-handed electrons
strongly. The annihilation of W±
R
to e+e−, however, is p-wave:
〈σv〉
W
R
W
R
→e+e− =
5 g4
R
216pim2W
R
v2. (15)
Even though this process could play a significant role in setting the abundance of W±
R
in the
early universe, its rate right now should be negligible. That is because the ambient velocity
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of DM is estimated to be vDM ∼ 0.001. The annihilation of χ1χ1 → e+e−, on the other hand,
is s-wave and thus can have a significant contribution to ID at the current time:
〈σv〉
χ1χ1→e+e−
=
8 g4
R
m2χ1
64pi(m2W
R
− 4m2χ1)2
. (16)
Therefore, in the region where χ1 is a DM particle, its annihilation to a pair of electrons could
justify the observation of the narrow peak in the DAMPE experiment. The red line in the
left panel of Fig. 5, shows the benchmark that could explain the DAMPE observation. It is
worth mentioning that even though the main motivation behind charging the right-handed
electrons under SU(2)
R
was explaining the DAMPE observation, the annihilation of DM
particles to a pair of electrons contributes significantly in setting the relic abundance of DM
candidates. In the scenario where right-handed electrons did not interact directly with the
dark sector, DM particles had to be about a factor of 5 lighter to not over-close the universe.
However, that region of the parameter space is strongly constrained by DD experiments.
D. Neutrino Mass
An added bonus of non-minimal structure in the dark sector is that we can attack some
other problem of the SM. In this part, we comment on how the neutrino mass can be
radiatively generated using the particles in the dar sector. To do so, we will employ the
following terms:
yχL
Λ′
(L¯cH˜?)(η?χL2 ) +
yχ
R
Λ′2
(ηX¯
R
φ˜)(H˜†L) + Y˜2X¯Rφ˜χ
L
2 (17)
We can think of Λ′s to be vector-like fermions, one with charge (SU(2)L, U(1)Y , U(1)X ,Z2)
= (2,−1/2, 2,−) and another with charge (SU(2)L, U(1)Y , U(1)X ,Z2) = (1, 0, 2,−). To
avoid the contribution of Weinberg operator in giving neutrinos a mass, we will assume
there are no Majorana or triplet of SU(2)W in the UV theory
9. The diagram leading to
neutrino mass is shown in Fig. 6.
Given that neutrino mass is expected to be smaller than a few 0.1 eV [96, 97] we can
roughly estimate the value of Λ′ assuming yχL and yχR are O(1):
v2hv
2
φm
2
χ2
Λ′3m2η16pi
2
. 0.1 eV. (18)
Assuming a benchmark value of vφ ∼ 10 TeV, mχ2 ∼ 10 TeV, and η ∼ 3 TeV we get
Λ′ > 2× 104 TeV. This constraint combined with the bound we need to satisfy to make sure
the decaying particles decay before DM candidates become non-relativisitc requires Λ′ to be
roughly in the range of 104 − 106 TeV.
9 Even though the Weinberg operator respects the symmetries of the model, since it violates lepton number,
it requires a new degree of freedom in the UV to generate the term. In other words, we cannot generate
the Weinberg operator with the degrees of freedom present at low scales. Thereby, we can ignore the effect
of Weinberg operator by requiring there to be no degrees of freedom in the UV that can generate such
term. It is noteworthy to mention that we cannot impose the lepton number, U(1)L, as a symmetry of
the model, because one of the higher dimensional operators we used to generate the neutrino mass term
violates U(1)L.
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Figure 6: The radiative generation of mass of neutrino through non-renormalizable
operators.
IV. CONCLUSIONS
In this work, we studied a scenario of the dark sector that contains two or three dark
matter (DM) candidates. We proposed extending the SM symmetries by a gauge SU(2)
R
and a global U(1)
X
× Z2, which the continuous symmetries are spontaneously broken to a
global U(1)D. We considered a case where dark sector contained some Dirac fermions and
complex scalars to investigate a dynamic dark sector. To see how our proposed scenario
could explain the recent observation by DArk Matter Particle Explorer (DAMPE), we also
charged right-handed electrons under SU(2)
R
. We assumed O(1) couplings, to consider a
more natural scenario. Other than the Higgs portal, which connects the dark sector to the
SM, the annihilation of W
R
and χ1 to a pair of electrons happen to play a significant role in
the relic abundance of DM particles.
The phenomenology of DM candidates was studied, and the region of the parameter space
where they can produce the right relic abundance while being safe from various DM detection
experiment was identified. We noticed that only a small region of parameter space survives
the constraint and this region could be probed with the next generations of experiments.
Additionally, we commented on how neutrinos can gain a mass through non-renormalizable
interactions with the dark sector. An important advantage of our scenario over Weinberg
operator is that our cut-off scale is O(104 TeV), and much lower than the cut-off scale
suggested by the Weinberg operator.
In conclusion, we emphasize that in the era where single DM thermal relics are highly
constrained, it is important to consider multi-species DM. In the most simplistic paradigm,
where DM particles are thermal relics, multi-component DM suggests strong couplings be-
tween DM particles and SM. As a result, Leptophilic DM or when there is a Higgs portal
models are preferred.
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Appendix A: The cross section of DM candidates
In this appendix, we show the analytical expressions that we have calculated using Feyn-
Calc [98]. The first subsection is the potential annihilation cross sections of χ, the second one
belongs to W
R
and the last one shows the annihilation cross sections of η. These processes
set the relic abundance of DM if they are 1) kinematically allowed, 2) the indicated initial
state is indeed a DM candidate.
1. χ DM
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